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ADVERTISEMENT OF THE AMERICAN EDITOR. 
PREFIXED TO THE FIRST EDITION. 

The following work is an improved edition of 
an English book entitled Lessons on Objects, 
originally published by the teachers of a Pesta- 
lozzlan school, in which the lessons were given 
for many years before their publication. 

In presenting them to the American public, the 
Editor has found it necessary, besides frequently 
changing hard and Latinized words for common 
ones, to remove one fault existing in almost every 
Einglish school-book; which is an apparently 
studied neglect of this country. With the ex- 
ception of works on Geography, it would be 
difficult to find a book of this class in which the 
existence of the United States of America as one 
of the nations of the earth is recognized. The 
removal of this objection in a work treating of 
productions and manufactures, was a matter of 
obvious necessity. 

It is presumed that the mere announcement of 
the subject and design of the present work, will 
arrest the attention of all those who are desirous 
of improving the methods of instruction. A de- 
monstrative, explanatory, thorough system, in all 
the different stages of instruction, is now de- 
manded by the public. The foundation of such 
a system must be laid in Lessons on Things. 

1* 
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ADVERTISEMENT 



TO THE THIRD EDITION. 



HAinr instructors have used (his book without 
ghring it out to the classes. Others have made a 
more successful experiment by using it as a class 
book, allowing each pupil to have a copy, and 
learn his lesson from the book as well as from 
the objects. By possessing this double advantage, 
the pupil acquires more definite ideas of the mean- 
ing of words, and the exact properties and quali* 
ties they indicate, than he does by the usual mode 
of committing to memory the pages of a ** De- 
finer.** 
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Thb teeth of Elephants, Walruses, &c- are call- 
•id ivory. Ivory is very serviceable in the useful 
and ornamenlal arts ; and the quantity of it which 
IS annually consumed for various purposes is very 
considerable. There is said to be a marked dif- 
ference in the texture and quality of the ivory of 
the Asiatic and African Elephants. That of the 
Walrus is much superior to either, and was touch 
used by dentists before the invention of porcelain 



FIRST SERIE& 



LEATHER. 




Whbm enjoying the pleasures of a sleigli-ri»fe, 
we may be forcibly reminded of the many uses 
of leather. Not only our riding-caps and boots, 
but many other parts of our dress, as well as our 
whip and harness, are made of this material ; aod 
their presence suggests many other applications 
of this every-day article, which will readily occur 
to the youthful reader. 
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n endleas task to enumerate the uses 
< indispensable in atmost every 
operation of the useful and scientific arts. Not 
only the mill and the steamboat are set ia motion 
by its agency, but all the mechanical business of 
life, and all the changes which are going forward 
in tbe kingdoms of nature, depend on the presence 
of water, in the ocean, the river, tbe earth, and 
the sir. 
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BxBAD, emphatically called the staff of life, i« 
produced by the labour of the husbandmy 
Flour, which makes the finest hrcad, is made of 
wheal ground in a mill, and bolted through fine 
«eves which separate it from the coarser pan oi' 
the grain, which is called bran. 
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Hon of the salt which we use ia produced from 
the water of the aea. By exposiog sea water to 
heat, the water is driveii offin the shape of vapour, 
and the salt which was held in solution (dissolved) 
in it, hecotnes solid. Salt is also found in a solid 
stale in the earth ; and is dug out thence in great 
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Tub horn used lor makiog combs, powder- 
flasks, &C. is that of animals of the ox kind. 
That which is used for the handles of knives and 
forks is taken from the deer 
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NoTHino illuslrates the utility of glasa more 
finely than the green-house. By this happy con- 
trivance wo are enabled to enjoy, in the depths of 
winter, the flowers of spring, and the fruits of 
summer and autumn, and to bring to perfection 
m our northern climates the productions of the 
tropical regions. 
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BASK OF THE OAK TREE. 




Thb bark of the oak tree is much used for the 
purpose of tanning leather. It ia also consumed 
for fiiel in those parts of our country where it is 
abuudant. There are many varieties of the oak 
in the United Slates. The live oak, which b con- 
sidered the best for constructing ships of war, ia 
.produced in Florida. 



UaSSONS ON THINGS. 



FIRST SERIES. 



INTRODUCTORY REMARKS. 

To lead children to observe with attention the 
objects by which they are surrounded, and then 
to describe with accuracy the impressions which 
they have received, appears to be the first busi- 
ness of education. 

The ceaseless activity of the perceptive facul- 
ties, which characterizes the period of childhood, 
will convince those who would act in harmony 
with nature, that this is the best course of instruc- 
tion to be adopted. It gives animation to the 
dull, and precision to the lively ; it promotes thai 
clearness of apprehension, which is the solid ba- 
sis of after-attainment, without which our judg- 
ments are unsound, and our reasonings inconclu- 
sive. As the sphere of observation is enlarged, 
and the pages of history, or the fields of science, 
are explored, the mind accustomed to accurate 
investigation will not rest content with less 
satisfactory evidence, eithe? iu nvoi^X-a est" 
ence. 
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20 FIBST SERIES. 

This work consists of five series c£ lessons, in- 
creasing in difficulty as the pupil advances. The 
order observed in them is the result of some ex- 
perience, and of several trials, which have pro- 
duced a strong conviction of the importance and 
value of a methodical arrangement, and of a very 
gradual progression. It is therefore recommended 
that no step in the course should be altogether 
omitted, though the age and talents of the chil- 
dren must regulate the time bestowed on each. 

The first series presents a selection of miscel- 
laneous objects, each of which possesses some 
distinguishing quality, yet so arranged as to have 
an obvious connexion with what has preceded. 
Xhe children should be practised in remarking 
those qualities observable by the simple operation 
of the external senses, deferring those requiring 
a higher exercise of mind till a more advanced 
period. 

One lesson is drawn out fully as a specimen of 
the manner in which the others should be given. 
It would have extended the volume to an unne- 
cessary length, and filled it with needless repeti- 
tions, had each been made out with equal mi- 
nuteness. Much information might have been 
thrown into the preliminary set, but as the end 
proposed was rather to excite the mental powers 
to activity, than to provide them with food, it has 
been purposely avoided. 

It may perhaps be necessary to guard against 
the error of expecting, in a work like the present, 
anything more than hints as to the mode of ar- 
ranging and imparting knowledge. The Teacher 
must be previously well grounded^ in order tr 
meet the inquiries which the acXiwe tavii^^ ^ 
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children continually suggest. Their questions 
will generally point out the best mode of treat- 
ing a subject, or of leading them to the discovery 
of any truth. Precise unvarying rules may be 
laid down for mechanical operations, but mind 
alone can act upon mind, and bring ii into vig- 
orous exercise. All instruction must be dry and 
uninteresting which has not undergone some mod- 
ification from the person by whom it is communi- 
cated. One principal fault, into which Teachers 
are liable to fall, is that of telling too much to 
their pupils, who welcome the information with 
pleasure, but allow theit minds to remain almost 
passive, and thus acquire tlie habit of receiving 
impressions from others, at a time when they 
ought to be gaining strength, by an exertion (^ 
their own powers. Another is that, of giving a 
term, before the pupil has felt his want of it. 
When the idea of any quality has been formed 
in his mind, without his being able to express it, 
the name given under such circumstances fixes it 
on the memory : thus, when a child observes 
that whalebone, after having been bent, returns to 
its original position, he may be told that this prop- 
erty which he has discovered is called elastic. 

The following pages were written originally 
with no view to publication, but merely for the 
use of the school in which they were given ; and 
the information they contain was drawn from va- 
rious sources. No memorandum being made at 
the time, it would be now impossible to assign 
each passage to its respective author, though it 
is probable that those acquainted with tbft ^y\- . 
hr works on the subjecU bere \.ie^\.^^ cA^ '^^^^^^ 
detect. In some places, almost \\tei^\ ^^oVaSaoww 



12 nSST SERIES. 

LESSON I. 

6ULS8. 

Glass has been selected as the first substance 
to be presented to the children, because the' 
qualities which characterize it are quite obvious 
to the senses. The pupils should be arranged 
before a black board or slate, upon which the 
result of their observation should be written 
The utility of having the lesson presented to the 
eyes of each child, with the power of thus recall- 
ing attention to what has occurred, will very soon 
be appreciated by the instructor. 

The glass should be passed round the party 
to be examined by each individual.* 

Teaches. What is that which I hold in my 
hand? 

Children. A piece of glass. 

Teacher. Can you spell the word "glass"? 
(The teacher then writes the word " glass" upon 
the slate, which is thus presented to the whole 
class as the subject of the lesson.) You have all 
examined this glass ; what do you observe ? What 
can you say that it is ?t 

Children. It is bright. 

* By this means each individnal in the class is called upi 
to exercise his own powers on the object presented ; the sr 
sequent questions of the teacher tend only to draw out t 
ideas of the children, and to correct them if wrong. 

tThis question is put instead of asking, "What are 
qualities f* because the children would not yet, iu all prr 
bib'tfr, iwdenUiod the meaning of the term, but by its freqi 
mppUcation to the answeii to'tkua qoes^n, \\ve^ 'wC\ ^ 
beoome AmiUariMed with it 



LESSON I.— OLAS8. 28 

Teacheb. (Teacher having written the word 
** qualities," writes under it — ^It is bright.) Take 
it in your hand and feel* it. 

CmLDREN. It is cold. (Written on the board 
under the former quality.) 

Teacheb. Feel it again, and compare it with 
the piece of sponge that is tied to your slate, and 
then tell me what you perceive in the glass.f 

Children. It is smooth — ^it is hard. 

Teacheb. Is there any other glass ip the room? 

Children. Yes. The windows. 

Teacher. (Closes the shutters) Can you see 
the garden now ? 

Children. No. 

Teacher. Why cannot you ? 

Children. We cannot see through the shutters. 

Teacher. What can you say then of the glass ? 

Children. We can see through it. 

Teacher. Can you tell me any word that will 
express this quality ? 

Children. No. 

Teacher. I will tell you then ; pay attention, 
that you may recollect it. It is transparent.:^ 

* Tlie art of the teacher is to put such questions as may 
lead saccessiyely to the exercise of the different senses. 

t The object of the teacher here is to lead the pupil to the 
observation of the quality smoalkf and he does so by making 
him contrast it with the opposite quality in another substance ; 
• mode of suggestion, of which frequent use may be made. 

I The fact of &e glass being transparent is so familiar to 
i&i» diildren, that they will probably not observe it, till its 
gnat use iln consequence of that quality brings it forcibly 
helhm dieir minds. They then feel the want of a term to 
•ipreH the idea thus formed, and the \eac\wbi ^N«i& ^^b>*"^^ 
woid, OM a sign for it, and in order to ixavT«» \\ 
mbidg. To ascertain whether they have n|^^7 
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What shall you now understand when I tell you 
that a substance is transparent? 

Children. That you can sec through it. 

Teacher. You are right.* Try and recollect 
something that is transparent. 

Children. Water. 

Teacher. If I were to let this gla « fall, or 
you were to throw a ball at the wind »w, what 
would be the consequence ? 

Children. The glass would be broken. It is 
brittle. 

Teacher. Could I in the same manner break 
the shutter? 

Children. No. 

Teacher. Could I break it if I used great 
force ? 

Children. Yes. 

Teacher. Would you therefore call the wood 
brittle ? 

Children. No. 

Teacher. What substances then do you call 
brittle ? 

Children. Those which are easily broken. 

These are probably as many qualities as would 
occur to children at their first attempt, which 
being arranged on the slate form an exercise in 
spelling. They should then be effaced, and if 
the pupils are able to write, they may endeavour 
to remember the lesson, and put it down on their 
slates. 

die meaning of &e word, they are called upon to give ex- 
^ in application. 

oommon a practice to call a child good be- 
mmwWt tbua confo\\iM3cff»% \D.\AUActual 
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LESSON n. 

INDLAJT RUBBEK. 

This substance has been chosen that the class 
may observe the qualities opaqtte, ehutic^ sn- 
Jlammable. The first would be made clear to 
them by contrasting the Indian rubber with the 
glass of the preceding lesson ; the second, by 
stretching it, and allowing it to resume its former 
shape ; the third, by setting it on fire. 

Qualities of Indian Rubber. 

It is opaque, 
elastic, 
inflammable, 
tough, 
smooth. 
Uses. — To rub out pencil marks — ^to form balls 
and shoes. 

LESSON III. 

LEATHER* 

Ideas to be developed by the examination of 
this substance— ^eari&/€, odorous^ durable. 

Qualities of Leather* 

It is flexible, 
odorous, 
tough, 
smooth, 
durable* 

opaque* :gH 

3 



26 FIRST SERIES. 

r/]8€«.— For shoes, gloves, reins, saddles, po 
manteaus — ^for binding books— <;overing trunks 



LESSON IV. 

LOAF SUOAB. 

Ideas to be developed by this lesson, solub 
funble^ sparkling. 

Qualities of hoaf Sugar. 

It is soluble, or dissolvable in water, 
fusible,* or may be melted by heat, 
brittle, 
hard, 
sweet, 
white, 
solid, 
opaque. 

Use. — ^To sweeten our food. 

LESSON V. 

A PIECE OF 6UK ARABIC. 

Ideas to be developed by this lesson, sem 
transparent^ adhesive. 



* The difierence between fusibility and solubility may 1 
rendered obvious to the chfldren by dissolving one piece < 
sugar in water and holding another over the candle. If ai 
experiment be necessary to exhibit the quality of an olgei 

Ae operation sboold bo performed YMiGofi^ ^^ OdMscg^ ^ 

Aey nmjr tfaemielvei obaenre it 
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Qualities of Gum Arabic. 

It is hard, 
bright, 
yellow. 

semi-transparent, 
dissolvable, or soluble in water, 
sticky when melted, 
solid. 

XTsem-^To unite light thin substances. 

LESSON VL 

SPONOE. 

Ideas to be developed by this, lesson, porous^ 
absorbent. 

Qualities of Sponge, 

It is porous, 
absorbent.* 
soft, 
tough, 
opaque. 

elastic, or springy, 
flexible, or easily bent, 
light brown. 

I7«ew— For washing. 



* The quality of abeorbing will be made obvious to the 

elaai^ bydiowing that the sponge sucks up any liquid. It 

po MOWiQS this quality in consequence of its being full of pores. 

The me to which an object is appVied, oi^ea ^»«da^ 

mirmikm of the quality upon wbich the iiw ^ ^ 
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LESSON VII. 

WOOL. 

Qualities of Wool. 

It is soflU 

absorbent. 

flexible. 

elastic. 

tough. 

durable. 

opaque. ^ 

dry. 

light. 

Uses.^—FoT making cloth, flannels, blankets, 
carpets, stockings, &c. 

LESSON Vffl. 

WATEB. 

Ideas to be developed by this lesson, liquid, 
reflective, glassy, tasteless, inodorous* 

Qualities of Water. 

It is liquid. 

reflective.* 
colorless, or clear. 
inodorous,f or without smell. 

* HoGecttng unagea, like a loo^ng-g^aoB. 
t^o order to direct the attention of tihe oAan to ^« %sm% 
9t Ae syllaldea less and in, the teacYiei 'Wo\jV^ wft^*— N^Aaa. n 
^^^t by i^teieu r Having no taste. YAiatVaiaeMA Vjxi 
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It is tasteless, insipid, without any taste, 
transparent, 
heavy, 
bright, 
wholesome, 
purifying. 

Uses* — ^To cleanse, to fertilize, to drink, for 
culinary purposes, for moving water-wheels. 

LESSON IX. 

A PIECE OF WAX. 

This substance is here introduced, because it 
possesses many of the qualities already remarked. 

Qualities of Wax. 

It is solid, 
opaque, 
tough, 
fusible, 
sticky, 
yellowish, 
hard, 
odorous, 
smooth. 

Use^ — ^To make candles and tapers. 



odorous ? Having no odor. In/what are these words alike f 
They both tell us what the substance is not They mark then 
dM absence of a quality. What syllables of the ^ivocda aiuBLc!Lt\v\& 
mlmemse of the quality ? Zess and in. Qan« «u»xi'^^ ^S.^^^% 
in fidueh leu and in are lo uaed. 

( 
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IJESSON X. 

CAHFHOB. 

Ideas to be developed by this lesson, aromatic^ 
friable^ volatile. * 

Qualities of Camphor* 

It is aromatic, i. e. spicy or fragrant, 
easily crumbling or friable, 
white. 

semi-transparent, 
bright. 

soluble in spirits, 
hard, 
solid. 

very inflammable, 
medicinal, 
light, 
volatile, flying or evaporating. 

Uses. — ^For medicine. To prevent infection, 
to preserve Cabinets from small insects, and 
clothes from moths. 

LESSON XI. 

BREAD. 

Ideas to be developed by this lesson, eaiabUj 
wholesome^ nutritious. 

Qualities of Bread. 

It is porous, 
absorbeut 



LESSON I.— OLASS. 28 

Teacher* (Teacher having written the word 
** qualities,*' writes under it — ^It is bright.) Take 
it in your hand and feel* it. 

CmLDREN. It is cold. (Written on the board 
under the former quality.) 

Teacher. Feel it again, and compare it with 
the piece of sponge that is tied to your slate, and 
then tell me what you perceive in the glass.f 

Children. It is smooth — ^it is hard. 

Teacher. Is there any other glass ip the room? 

Children. Yes. The windows. 

Teacher. (Closes the shutters) Can you see 
the garden now 1 

CbaiLDREN. No. 

Teacher. Why cannot you ? 

Children. We cannot see through the shutters. 

Teacher. What can you say then of the glass ? 

Children. We can see through it. 

Teacher. Can you tell me any word that will 
express this quality ? 

Children. No. 

Teacher. I vnll tell you then ; pay attention, 
ataX you may recollect it. It is transparent.:^ 

* The art of the teacher is to put such questions as may 
lead successiyely to the exercise of the difierent senses. 

t The object of the teacher here is to lead the pupil to the 
observation of the quality gmooOi^ and he does so by making 
lum contrast it with the opposite quality in another substance ; 
a mode of suggestion, of which frequent use may be made. 

X The fact of Ae glass being transparent is so familiar to 
the children, that they will probably not observe it, till its 
great use ita consequence of that quality brings it forcibly 
befinre their minds. They then feel the want of a term to 
txpress the idea thus formed, and the teacher gives them the 
woid, a» a sign &t it, and in order to \mvt«(iA *\\ w^ftsc^ "^vo. 
jomdk To ascertain whether they have t\|^^^ cnfos^c^tbSiQ^^ 
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ir«e«.— For shoes, gloves, reins, saddles, port- 
manteaus — ^for binding books— covering trunkB. 

LESSON IV. 

LOAF SUOAB. 

Ideas to be developed by this lesson, 9oUMe^ 
Jkuible^ sparkling. 

Qualities of Loaf Sugar. 

It is soluble, or dissolvable in water, 
fusible,* or may be melted by heat, 
brittle, 
hard. 
sv7eet« 
white, 
solid, 
opaque. 

JJse. — ^To sweeten our food. 

LESSON V. 

A PIECE OF Omil ABABIC. 

Ideas to be developed by this lesson, »emt- 
transparent^ adhesive. 



* The difierence between fuaibility and solubility may be 

rendered obviom to the children by dissolving one piece of 

•agar in water and holding another over the candle. If any 

experimeDt he necessary to exhibit the quality of an olgect, 

tbe opendoa sboidd bo perfonned ^fon ^^ ^i^^ssn^ "Qc-*- 

jrikrp may tfaemielvei dbwrve it 
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QuaJUks of Gum Arabic. 

It is hard, 
bright, 
yellow. 

semi-transparent, 
dissolvable, or soluble in water, 
sticky when melted, 
solid. 

Use^-^To unite light thin substances. 

LESSON VL 

SPONGE. 

Ideas to be developed by this. lesson, porous^ 
absorbent. 

Qualities of Sponge. 

It is porous, 
absorbent.* 
soft, 
tough, 
opaque. 

elastic, or springy, 
flexible, or easily bent, 
light brown. 

I7«ew— For washing. 

* The quality of abeorbing will be made obvioua to the 
elaai^ byidiowing that the sponge sucks up any liquid. It 
po MOiwioa this quality in consequence of its being full of pores. 
The v$e to which ah object is appVied, oI^au \q^% Xa ^<b «3^ 
mrvfttian of the quality upon wbicb the xiao ia ^q^tAvdX* 
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LESSON vn. 

WOOL. 

QualUies of Wool. 

It is soft. 

absorbent* 

flexible. 

elastic. 

tough. 

durable. 

opaque. 

dry. 

light. 

Uses, — ^For making cloth, flannels, blankets, 
carpets, stockings, &c. 

LESSON Vffl. 

WATEB. 

Ideas to be developed by this lesson, liquid, 
refiective, glassy , tasteless, inodorous. 

Qualities of Water* 

It is liquid. 

reflective.* 
colorless, or clear. 
inodorous,t or without smell. 



* Reflecting imogea, like a looking-gli 

f In order to direct the attentioii of the olon to the lbro« 
€ftbe syll&hleB lesi and in, the le&c\ieT 'wo>iA> vfiLr-^^^NVaax-m 
Ipnuar i^ taMteless f Having no taste. YAuiX Va hmwqx V] viw- 
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It is tasteless, insipid, without any taste* 
transparent, 
heavy, 
bright, 
wholesome, 
purifying. 

Uses. — ^To cleanse, to fertilize, to drink, for 
culinary purposes, for moving water-wheels* 

LESSON IX. 

A PIECE OF WAX. 

This substance is here introduced, because it 
possesses many of the qualities already remarked. 

Qualities of Wax. 

It is solid, 
opaque, 
tough, 
fusible, 
sticky, 
yellowish, 
hard, 
odorous, 
smooth. 

Use. — ^To make candles and tapers* 



odorous ? Having no odor. In/what are these words alike f 
They both tell us what the substance is not They marie then 
dM absence of a quality. What syllables of the words mark this 
mbieace of the quality 7 fess and in. Qiv« «uxa^^ oli^^T^'k 
in which leas and m are lo used. 

3* 
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I4ESSON X. 

GAXFHOX. 

Ideas to be developed by this lessoiii aromatief 
friabUy volatile. 

Qualities of Camphor. 

It is aromatic, i. e. spicy or fragrant, 
easily crumbliDg or friable, 
white. 

semi-traDsparent. 
bright. 

soluble in spirits, 
hard, 
solid. 

very inflammable, 
medicinal, 
light, 
volatile, flying or evaporating. 

Uses. — ^For medicine. To prevent infection, 
to preserve Cabinets from small insects, and 
clothes from moths. 

LESSON XI. 

BREAD. 

Ideas to be developed by this lesson, eatahle^ 
wholesome^ nutritious. 



Qualities of Bread* 

It is pOTOUB. 

abaoiV^ul 



XJBSSON XI. Xn« — ^BRBAD, IBALING-WAX* 31 

It is opaque, 
solid* 

wholesome, 
nutritious, 
eatable^ 
The crumb is yellowish white. 

soft when new. 
moist. 
The crust is hard, 
brittle, 
brown. 

Use. — ^To nourish. 

LESSON xn. 

SSALINO WAX. 

lea to be developed by this lesson — impressible* 

QualiHes of Sealing Wax. 

It is hard, 
bright, 
brittle, 
fusible, 
opaque. 

soluble in spirits. 
H^t. 
solid, 
smooth, 
colored.* 
inflammable, 
odorous. 



jAo a>lcxr Jittf be detenniiied by ^ ■Vn«nMRi\p^^ 
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When fused it is soft. 

impressible, or easily marked* 
adhesive, or sticky. 

Utt. — ^To seal letters and packages. 

LESSON xm. 

WHALBBONB. 

Idea to be developed— ^frrotif. 

Qualities of Whdkbone. 

It is elastic* 
durable, 
hard. 

fibrous or stringy, 
opaque, 
bright, 
stiff. 

Dm.— As a stifiener. For whips, bludgeons, 
umbrellas, 6cc. 

LESSON XIV. 

OINOEB. 

Idea to be developed by this lesson,— ^nmg^ytf. 

Qualities of Ginger. 

It is pungent, or acrid to the taste, 
hard, 
dry. 
fibrous, 
aromatic. 



*Tbe clasB should be led to com^ttre tbe elasticity of 
^fftalebone, -wilh that of hu^an B.\x\!i>Mit, uA \!^ ^^M«r«^ ^- 



I,ESSON XV. XVI.— BLOmNO PAFES, WILLOW. 33 

It is tough, 
opaque, 
wholesome, 
medicinal, 
light brown. 
Uses^-^To flavor food. For medicine. 

LESSON XV. 

BLOmNO VAPEM* 

Ideas to be developed by this lesson, — pinkish. 
Ish added to words expressive of quality, generally 
denotes the presence of the quality, but in a 
moderate degree. 

Qmlities of Blotting Paper* 

It is absorbent, 
porous, 
soft, 
pinkish, 
pliable. 
duU. 

inflammable, 
easily torn, 
die. — ^To suck up the superfluous ink. 

LESSON XVI. 

A PIECE OF WILLOW. 

Qualities of Willow* 

It is hard. 

injflammable, or eaaWY ee\.oii%s^ 
£brou8* 
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It is opaque, 
solid, 
elastic, 
flexible, 
white, 
odorous. 
U^es. — ^To make hats, and bonnetSi and to 
for fuel. 

LESSON xvn. 



Q^aliHea of MiUc. 

It is white, 
fluid, 
liquid, 
opaque, 
wholesome, 
greasy, 
nutritious, 
sweet. 
C<e«.— To make cheese, butter, puddings, 
to drink. 

LESSON xvra. 

KICE. 

QudliHes of Rice. 

It is white, 
hard, 
opaque* 
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It is bright 
solid, 
porous, 
absorbent 
wholesome, 
nutritious. 
I7«e«.— To nourish, to make drawing paper* 

LESSON XIX. 

SALT. 

Ideas to be developed by this lesson, gramdou 
saline^ sapid. 

Qualities cf 8alU 

It is white, 
sparkling. 

granulous, or full of grains, 
salt, or saline, 
hard, 
opaque, 
soluble, 
fusible. 
It has taste (or is sapid.) 
Uses* — To flavor food, to preserve from putrc 
faction, to manure land. 

LESSON XX. 

AHOBXr. 

Qualities of a hanu 
It is Wd. 
mieven. 
hollow* 
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It is odorous when burnt, 
tapering, 
opaque, 
stiff. 

yellowish brown, 
fibrous. 

UteB. — ^To make combs, glue, lanterns, handlei 
to knives and forks. 

LESSON XXI. 

IVOHY. 

Qfualitiea oflvcry. 

It is hard, 
white, 
smooth, 
bright, 
opaque, 
solid, 
durable. 

LESSON xxn. 

CHALK. 

Idea to be developed by this lesson — effervescent** 

Qualities of Chalk. 

It is white, 
friable. 

effervescent in acids, 
opaque. ^ 



* Tbk quality may be made vp^mnkiSl xa ^bia ^D^fl^aKMD,\|^ 
UattiDtt tba chalk in ^ines&K* 



It is dull, 
hard, 
aolid. 
dry. 

soluble. 
I-ESSONXXni. 

OFTHB BAM OPTHB OAKlMi. 

QmliHes. 
it is brown, 
rugged. 

opaque, 
drj. 

indammable. 
ttiff. 

inside smooth, 
solid. 

durable. 

fibrous. 

dull. 
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SECOND SERIEa 
FAMILIAR OBJECTa 





A Cube of Wood. 



AGrainofCofte. 





A Penknife. 



A Key. 





A Chair. 



A TluniUe. 




A Pin. 



A Pea. 



SECOND SERIES. 



FAMILIAR OBJECra 




A Pair oi Scissora 




A Book. 




A Pencil in use. 




An Egg 




A Candle. 




A Cup. 



SECOND SERIES. 



INTRODUCTORY REMARK& 

III this series the children should be much ei* 
ercised upon the qualities already remarked, but 
which should now be presented to them in other 
objects. This repetition combines with the ad- 
vantage of fixing the knowledge acquired, that of 
enabling them to form the abstract idea ci the 
quality. 

Having had all their senses brought into action, 
they may be led to determine by the exercise of 
which any particular property was observed : thus, 
How did you find out that glass was transparent? 
By my eyes. What can you do with your eyes! 
See. Seeing is called a sense. Can you obtain 
an idea of a quality except by the sense of sight? 
Will your si^t discover to you that a rose is 
odorous t How would you ascertain this quality? 
By what sense ? By smelling. The sense of smell- 
ing. By similar questions the class will gain a 
clear conception of the several senses, and their 
operations. They may next proceed to the oh* 
servation of the organs of sense. Thus, By what 
natural instrument are you able to see, hear, 6ai, ? 
By eyes, ears, ^. Any natural instrument by 
which something is performed, is called an organ. 
What are the eyesl Org^ana. Ot^^xia ^1 '^uUat 
senae f Organa of sigVit, ^z^« 
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It will be- a useful exercise for the children to 
classify the various qualities, with which their 
minds are now stored, under the heads of the 
different senses by which they are discerned. 
They will soon perceive that some may be dis- 
covered by either of two senses; for example, 
fluid, solid, rough and the varieties of form, which 
may be ascertained, either by sight or feeling: 
these should constitute another division. It is 
obvious, that children thus trained from their earli- 
est years to arrange their ideas, would acquire a 
great readiness in making use of their knowledge, 
and a facility in producing new combinations. In 
this series, tiiey may also be practised in distin- 
guishing and naming the parts of objects. 

LESSON I. 

A FIN. 

A pin has been chosen for the first lesson, 
because the parts are simple, clearly marked, and 
few. 



Pans. 


• 


Qualiiies. 


The head. 




It is hard. 


shank, 
point. 




opaque. 

white. 

bright. 

aolkl. 

useful. 

smooth. 

cold. 




the head is round. 




the point is sharp, 
the shttok \a iXt«[\^pfiu 




4* 


\»^x* 
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Uses. — ^To keep together the parts of our divas ; 
CMT whatever we wish to be united only for a time. 



LESSON n. 

A CUBB OF WOOD. 

The cube will convey to the class a good idea 
of a surface ; they will observe that the outside it 
divided into several parts, and niay learn that the 
boundaries of a solid are called surfaces. 
Parts. Qudliiies* 

The surfaces. It b hard, 

edges. light, 

corners. solid. 

brown, 
smooth, 
inflammable, 
opaque, 
the surfaces are flat. 

square, 
the edges are straight, 
the corners are sharp. 

LESSON m. 

AN UNCUT LEAD-FENCIL. 

The new ideas presented to the children in 
this lesson are the ends, which are flat surfaces 
and the curved surface : from this object they 
therefore become acquainted with the form cylin- 
drical. 

Paris. Qualities. 

The aurflBcea. IxSaVax^. 

ends. cAwM^ 
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exterior or outside. long, 

interior or inside. . solid, 

middle. opaque, 

lead. inflammable, 

wood. drj. 

reddish, 
veined, 
one surface is curved, 
the ends are flat. 

circular, 
form cylindrical, 
the lead is black, 
brittle, 
friable, 
bright. 
XJiCB* — ^For writing, drawing, dec. Let the 
children point out on what occasions a pencil ii 
preferable to a pen. 

LESSON IV. 

A PEN. 

A pen leads to the observation of many parts, 
and aJso presents opposite qualities in its different 
parts. 

FarU. QualiHes. 

The quill. The quill is transparent. 

shaft. cylindrical. 

feather. hollow. 

, laminc, or parts of the feather, bright, 
pith. hard. 

Dib. %\«.^<^« 
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UCOND SJBXDBB. 


Parts. 
shoulders. 
surfaceiB. 
skin, 
groove* 
inside. 


• Q^dlitUs• 
homy, 
the shaft is opaque, 
angular, 
solid, 
white. 


outside. 


stiff. 




hard. 




grooved, 
the pith is white. 




spongy. 




porous, 
elastic. 




compressible 
soft. 



LESSON V. 

A WAX CANDLE. 

This object recalls the idea of the form cylin- 
drical, gained in a previous lesson, and presents 
the peculiar parts of the candle itself. 



Parts. 
The wick, 
wax. 
surfaces, 
ends. 

curved surface, 
edges, 
top. 

bottom, 
middle, 
inside, 
outside. 



(iualities. 
It is cylindrical, 
hard, 
opaque. 

yellowish white. 
Wax is sticky, 
fusible. 
The wick is inflanunable* 
toilgh. 
white. 



porous. 



Use. — 'To gWeYi^v., 
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LESSON VI, 

A CSAIX. 

This, and several of the succeeding lessons, 
are chosen on account of the great variety of the 
parts of the objects. 

Parts. 

The back, 
front, 
seat, 
top. 

bottom, 
frame, 
legs, 
straw, 
edges. 

upper part of seat, 
under part of seat, 
bars, 
surfaces, 
corners. 

It 19 obvious that the qualities are not named, 
as they would depend so entirely upon the kind 
of chair chosen for the lesson. 

It is a useful exercise to make the children 
compare the relative proportions and situations 
of the different parts of an object. Thus, in the 
chair, the depth of the seat is about one-half the 
height of the chair ;. the legs are rather shorter 
than the back ; the seat is narrower at the back 
than the fronf, 6lc, The legs are perpendicular, 
the seat horizontal, the back slaiiliiig^lUe \^%x%V£^\v 
zoDtal and parallel. 



\ 
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LESSON VIL 

A BOOK. 

Parts. 
The outside, 
inside* 
edges, 
corners, 
binding, 
paper, 
back, 
sides, 
top. 

bottom, 
title-page, 
preface, 
introduction, 
contents, 
end. 
leaves, 
pages, 
margin, 
beginning, 
type, 
letters, 
numbers, 
stops, 
words, 
sentences, 
syllables, 
tide, 
lettering* 
Btitching. 
lines. 



LESSON Vin.^ — AIX EGO, A THIMBLB. 
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LESSON Vffl. 




AN EGO. 


Parts. 
The shell. 


Qualities. 
It is OYsL 


skin. 


white. 


white. 


hard. 


yolk. 


edible. ^ 


interior. 


nutritious. 


exterior, 
surface. 


opaque, 
shell is brittle. 




smooth. 




thin. 


The white is liquid when raw. 
solid when boiled. 




semi-transparent when raw 
opaque when boiled, 
adhesive. 


sticky, 
insipid. 
Yolk is yellow, 
liquid, 
soft. 




opaque, 
odorous. 




sapid. 




TiESSON IX. 




A THrHHIiE. 


Paris. 
The inside. 


Qualities. 
It is hollow. 


outside. 


svVvet. 



A 
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8SC0ND 


SERIES. 


Parts. 


Qualities. 


top. 
bottom. 


cylindrical, 
white. 


rim. 

border. 

indentatioiM. 


bright 

opaque. 

hard. 




curved. 




Inside is smootk. 




Outside is rough* 



ITje.*— To preserve the middle finger from being 
pricked in working with a needle. 



LESSON X. 

▲ FEN-KIOFE. 

Parts* QualiHes* 

The handle. The blade is steel, 

blade. bright 

plates. cold, 

grooves. hard, 

back of the handle* reflective, 

back of the blade* opaque, 

point. brittle, 

edge. the front edge is thin, 

spring. sharp* 

rivets. the back edge is blunt. 

pivot thick* 

heel* handle hollow. 

flat. 

R»— To cut 
The otlier quaMtiieB depend w^qa ^be kind of 
^uufe akawn* 



LESSON XI» Xn. — A KBT, A CUP* 
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LESSON XI. 


• 


AXBT. 


Parts. 


Qualities. 


ie ring. It 


is hard. 


barrel. 


steel, or iron. 


wards. 


bright. 


grooves. 


cold. 


edges. 


opaque. 


surfaces. 


smooth. 


comers. 


stiff. 




liable to rust 




part of the barrel is hollow 




the barrel is cylindrical. 




the ring is curved. 




LESSON xn. 




A CUl*. 


ParU. 


Qt<aZt(tf«. 


The bowl. 


It is hollow. 


haodle. 


hard. 


upper rim 


glossy. 


lower rim 


curved. 


bottom. 


smooth. 


inside. . 


glazed. 


outside. 


cold. 


edges. 


brittle. 


surfaces. 


thin. 




useful* 


• 


The nm \ft cawmNw 




5 
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LESSON xin. 

▲ OBAIlf OF COFFEE. 

Parts. Qualkiu^ 

The surfaces. If roasted Li is browo. 

curved surfaces. hard, 

flat surface. cii^ 

groove. sapid. 

• edge. aromatic. 

stimulating, 
agreeable to 
the taste, 
pulverable, 
or maybe 
turned into 
powder, 
solid. 
If uuroasted, dingy yellow 
inodorous, 
without 
smelL 
disagreeable 
to the taste. 
ITse.^— To make a beverage, or drink. 





LESSON XIV. 


A 


PAIR 


OF SCISSABS. 


ParU. « 

The limbs. 
bowa* 
blades. 




QualUiet* 
It is steel. 



LESSON XIV. 8CI8SARS. 
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Paris. 

shanks* 

rivets* 

pivot. 

pointa* 

sarfaces. 



f^uaJities* 

It is ItBid. 
opaque, 
cold, 
useful, 
solid. 

the blades are pointed, 
one surface flat, 
the other curved; 
front edge sharp, 
back blunt, 
bows are curved. 
Uses* — The children sliould name the kind 
materiak which scissars will cut, and point 
it the different manner in which knives and 
isaam cut. 
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THIRD SERIEa 



FAMILIAR OBJECTS. 




An Apple. 




An Acorn. 





A Pine Cone, 



^^^ 



An Oyster. 



A Laurel Leaf 




A Buttor-Cup. 






THIRD SERI£a 



FAMILIAR OBJECT& 




Refined Sugar. 




A Needle in use. 





A QuilL 



A Piece of Hooey-Comb 





A Cent A Watch-GlaaiL 

5* 



THIRD SERIES. 



INTRODUCTORY REMARKS. 

In this series the children may be guided to 
the discovery of qualities which call into exercise 
the judgment in connexion with the senses. Thus 
by showing them at the same time an object in its 
natural and in its artificial state, as wool and 
woollen cloth, and questioning them as to the 
difference of the two, they will readily conceive 
the ideas of natural and artificial. In this manner 
they may be led to remark the distinction between 
foreign and native, exotic and indigenous, animal, 
vegetable, mineral, dec. 

Having also been long exercised in observing 
and naming the qualities of objects, they may 
now be called upon to give an explanation of the 
terms they use, and by assisting them to trace 
their derivations, the teacher will add to the 
interest of the lesson. For the use of the in- 
structor a few explanations adapted to the capacities 
of children are given at the end of the Volume. 

LESSON I. 

A QUILL. 

Ideas to be developed by this lesson — ncUural^ 
artificial, animal^ vegetable, animaiey inanimate* 
A pen should be shown at VYve «.^ti^ >L\v!ftfc >«\\.Vv 
\uilL Then the chWdreii \ic\ii^ Q^^^>:\^Tiv:;\ 



M' 
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> what constitutes the essential difference 
een the two, will understand the terms natural 
irtificial. If some fruits or flowers are placed by- 
}uill> their attention may be directed to the 
notion between animal and vegetable sub- 
*es. The comparison of the quill with an 
3t, will elicit the ideas of animate and inani- 



ParU» Qualities* 

a a preceding lesson. It is long. 

stiff. 

useful. 

natural. 

inanimate. 

animal produc- 
tion. 
The barrel is transpa- 
rent. 

hard. 

elastic,or springy. 

bright. 

yellowish. 

cylindrical. 

hollow. 

light. 
The shaft is feathered. 

white. 

stiff. 

hard. 

opaque* 

solid. 

angular 
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Children may be led to remark the difierence 
which heat produces on animal and vegetahle 
aubstances both in appearance and smelL 

The teacher now requires the class to give aa 
explanation in their own words, of the terms thef 
used. 

Teacher. " Useful." Give me examples of. 
words of the same termination. 

CmLDBEif. Careful, &c. 

Teaches. What is the force of that terminal 
tion? 

Childbbn. It expresses the quality in a great 
degree. 

Teaches. What is the opposite of useful ? 

CniLDSBif. Useless. 

Teacheb. Give examples of this termination. 

Teaches. From what is natural derived ? 

Childsen. Nature. 

Teaches. From what is " inanimate" derived? 

Childsen. From in, which has the sense of 
not, and animate. 

Teaches. Animate is derived from amnuif a 
Latin word, which signifies life. Transparent is 
derived from trans, tkrovgh ; and parens, appear' 
ing. Give other words derived from parens, ap- 
pearing. 

Childsen. Apparent, Apparition. 

Teaches. "Cylindrical." From what is it 
derived ? 

Childsen. From cylinder. 

Teaches. Cylinder is derived from the Greek 
xuXnio). (ladindo) I roll. 



LB8B0N n — ^A CENT. 



57 



LESSON IL 



A CENT. 



Ideas to be developed in this lesson, mineral^ 
meialUe. 



Parts. 


Qualities. 


The surfiices. 


It is round. 


edges. 


flat. 


impression. 


mineral. 


image. 


metallic. 


superscription. 


opaque. 


reverse. 


bright. 


date. 


copper. 


- 


cold. 




reddish brown. 




fusible. 




hard. 




odorous. 




artificial.* 


• 


useful. 




heavy. 




durable. 




uneven. 



Made from copper ore, the sulphur forced ofl* 
by smelting. Stampt by a die which is caused to 
fall upon the coin with great violence. 



* The claaa should be led to reTnark, iViol vYvow^g^v^^^^xV- 
mMDBbip k artiScial, the Babstance i» natmilL 



i 
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TUISD SfeBUBB* 



Remarks an words. 
^' Mineral,'' from what derived ? Mine. 



« Metallic," 
« Fusible," 
^ ArUficiai," 

* Durable," 



Metal, 
to fuse. 
lat. Arte^ by an 
art; and htfacerej to^make. 

lat. durdre^ to 
last. 



Tbachbr. Do you know any other words de- 
rived from durare ? 
CniLDREir. Duration, during, endure. 

LESSON m. 

MUSTARD SEED. 



Ideas to be developed by this lesson,* 
out, pulverahle. 

QualiHes. 

It is pungent 
dull, 
yellow, 
opaque, 
hard, 
dry. 

pulverable* 
natural, 
indigenous, 
vegetable, 
spherical, 
solid. 



LESSON IV, — AN APPLE. 
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Remarks on Words* 

** Pungent,'' firom what derired? Lat. ptm^ere, to 

prick* 
** Pulverable," from Lat. jpuZm, dust. 
'^Indigenous,'' from the Latin indigena^ native, or 

produced in a country. 



LESSON IV. 


JkTX APPLE. 


Parti. 


QualitieM. 


The eye. 


It is spherical. 


c<nre. 


bright. 


pips, or seeds. 


odorous. 


peel. 


colored. 


pnip. 


opaque. 


juice. 


natural. 


stalk. 


vegetable. 


surface. 


juicy. 


inside. 


hard. 


outside. 


nice. 




solid. 




pleasant 




The eye is dry. 




brown. 




shrivelled. 


The pips or seeds 


are brown on the outside 




when ripe. 


• 


white in the inside. 




pointed oval. 




hard. 


• 


brig\ii% 
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The core is thin, 
stiff, 
yellow, 
hard. 

semi-transparent, 
cellular, or divided into celb*' 

Remarks on Words. 

"Spherical," from what derived? Sphere. 

Teacher. Give instances of similar termina- 
tions ? 

Children. Cylindrical, critical, conical. 

"Odorous," from what derived? Lat. odor, 
scent. 

Teacher. Give instances of similar terminal 
tions ? 

Children. Porous, numerous. 

"Vegetable," from what derived? Lat. vege- 
tarCj to grow as a plant. 

Teacher. Name other words derived from this ^ 

Children. To vegetate, vegetation. 

" Juicy," from what derived? Juice. 

Teacher. Give some other instances in which 
the names of qualities are derived from those oi 
substances in a similar manner ? 

Children. Stone, stony ; milk, milky ; water, 
watery. 

" Semi-transparent," from what derived ? Send^ 
irans^ through, and parens, appearing. 

Teacher. What is the meaning of semi ? 

Children. Half. 
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LESSON V. 

GLASS OF A WATCH. 

Ideas to be developed bj this lesson,— conraoet 

Paris** QualiHei. 

it is artificiaL 

transparent. 

brittle. 

bright. 

thin. 

bard« 

clears 

cold. 

curved. 

useful. 
Upper surface convex. 
Under surface concave. 
Edge circular. 
Uwm^^^o preserve the hands of the watch ffom 
being infisred, and to keep the works from dust 

LE2SS0N VI. 

BROWN SU6AX. 

Ideas to be develq>ed, foreign^ imported. 

QuoUHes. 

It is brown. 

gfanulous. 

— — — - - '■""■ 

* The ebildren thoold be asked whether there an anf 
jMTflv D9 thk ol^eet peculiar to it ; and aa lihera «e% wa^, "Qba 
eamUentUm eT the parte had bd .ter he aim»)e^ 

6 

i 
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It is sweet, 
soluble, 
fusible, 
opaque, 
useful. 

vegetable substance* 
artificial, 
foreign, 
sticky, 
imported, 
moist. 

Use. — ^To sweeten our food. 

Obtained from the Sugar Cane, which is culti- 
vated in the East and West Indies, and in the 
Southern States. 

Remarks upon Words. 

'* Granulous,'' derived from granule^ a small 
grain. 

'* Imported,'' Latin portarCy to carry, and in, into. 

." Exported," from ea;, out, and portare. 

" Soluble," from Lat. solvere^ to loosen, because 
the particles may be loosened from each other by 
. Mquids. 

LESSON vn. 

▲K ACORK. 

Paris. Qualities. 

The cup. It is vegetable. 

berry. \iiMv\tQale« 

stalk. vidSsxv^^ 
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Parts. QudUHeM. 

The pcHiit of the nut. hard, 

scar. green, 

scales. (^que* . 

inside. nut is o?al. 

outside. bright, 

surfaces. solid, 

edges. cup is brown, 

the inside is concave, 
smooth, 
the outside is rough. 

brownish, 
scaly, 
the edge is circular. 

LESSON vm. 

A PIECE OF HONEYCOMB. 

Paris* Qualities. 

Cells. It is natural, 

divisions. animal producCon. 

edges. light. 

bottom, or base of cells. fusible, 

comers. sticky. 

semi-transparent. 

yellowish. 

thin. 

compressible, 
cells hexagonal, or six- 
cornered. 

regular. 

hollow. 
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The middle. It is opaque, 
top. bright. 

cold, 
taper, 
pointed, 
slender, 
useful, 
fusible. 

gray or steel color, 
hard, 
brittle* 
solid, 
steel. 

Made of steel, which is a preparation of iroii, 
haying been subject to great extremes of heat and 
cold 

LESSON xvn. 

A STONE. 

Idea to be developed— ^nor^amzedf* 

To give the class an idea of '^ organized* and 
*< inorganizedy" a plant might be shown with the 
stone ; and similar questions to the following 
given. 

Teacher. K I put these tw6 into the earth, 
and visit them in a month, what great difference 
should I perceive in them ? 

Children. The plant will have grown ; the 
stone will have remained the same size. 

Teacher. How did the plant increase t 

Children* It absorbed uvoioXxn^. 
u By what meanal 
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UDREN. Through its roots and pores* 
CHEE. Did this nourish only the roots and 

LDEEN. No. 

CHEE. You are right; the sap was pro- 
which circulated through the plant bj 
of vessels. Tou remember whj we called 
eS) ears, dec. organs ? 

LDEEK. They are natural instruments, by 
something is effected. 
CHEE. What would you therefore call the 
vessels, dec. of vegetables? 
LDEEN. They are organs. 
CHEE. A body possessing organs is called 
zed : name some organized bodies. 
LDEEN. A tree, an insect. 
CHEE. What syllable, placed before a word, 
ses the absence of a quality ? 

LDBEN. IlU 

CHEE. What would you call a body wkich 

itute of organs? 

..DREN. Inorganized. 

CHEE. Mention some inorganized sob- 

I. 

:iDBEN. Earth, water. 

QualUiesqf SUme. 

It is hard* 
cold. 

inorganized* 
q>aque. 
mineral, 
solid, 
natural. •' 



TO 



R if 8l»pde« or 
iimiifMLtt* 



JtiMattIci 0n WofVis 



^•Iiiorgaiiized,** derivod ftom Onek 
(otgmnoD; an ioftmiiieiU 



FOURTH SERIEa 



SPICEl^ (GROWING.) 




FOURTH SERIE& 
SPICES, (GROWING-J 




Peppm. 



\ 



FOURTH SERIEa 



Bbeb is extBDsiveiy maau fact ii red in mos 
our great cities and towns. Ale and Porter, w 
are manufactured from nearly the same mater 
are very much used in all parts of our coun 
and the use of malt liquors will probably incr 
in proportion as ardent spirits are laid aside. 
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The middle. It is opaque, 
top. bright. 

cold, 
taper, 
pointed. 

slender. ^ 

useful, 
fusible. 

gray or steel color, 
hard, 
brittle, 
solid, 
steel. 

Made of steel, which is a preparation of iron, 
having been subject to great extremes of heat and 
cold 

LESSON xvn. 

A SToms. 

Idea to be developed— ^nor^amzedf. 

To give the class an idea of '' organized* and 
<< inorganized," a plant might be shown with the 
stone ; and similar questions to the following 
given. 

Teacher. U I put these tw6 into the earth, 
and visit them in a month, what great difference 
should I perceive in them ? 

Children. The plant will have grown ; the 
stone will have remained the same size. 

Teacher. How did the plant increase t 

Children. It absorbed uvoialate. 
TkAcizER. By what mean&l 



FOURTH BERIE& 




How little are we accustomed to reflect on the 
utility of this liquid ! Ink is indeed a necessary 
article in civilized life, inasmuch aa it is made the 
means of preserving nearly all that we hold valu- 
able. Could all the ink at present on paper be. 
instantly annihilated, the world would be thrown 
into a state of confusioq more terrible than was 
ever occasioned by war, famine, or pestilence. 




I«"-r \X is ""j ;t is use" V „>e»l3 "'"^ of ► 



FOURTH SERIES. 



INTRODUCTORT RRMARKR 

FHji chief aim proposed in this series is, to ex- 
cise the children in arranging and classifying 
jects; thug developing a higher faculty than 
It of simply observing their qualities. The 
niplex operation of connecting things by their 
ints of resemblance, at the same time individu- 
ly distinguishing them by their points of dis- 
Hilarity, is one of the highest exercises of our 
ason. Yet this habit may be cultivated in chil* 
en much more early than is usually imagined, 
' training them to arrange their ideas. With 
is view the spices have been chosen as forming 

connected series of objects. The metals, 
Luids, different kinds of wood, grains, &c. are 
■od subjects for similar lessons. 
The children may now be led to consider more 
Uy the senses tbemselve^^ having already de- 
nnined by which of them they discover the pres- 
tce of any quality. The first lesson is drawn 
It for the use of the teacher, the substance only 

the others is given. 

Teacher. Do you understand how you gained 
B knowledge of various qua]i\l\e&'\ 
yuiLDBEN, By our senbca. 
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Teacher. How do you know when a thing is 
red or blue? 

Children. By sight. 

Teacher. If you were blind, could yoa fonn 
a correct idea of color ? Is there any other means 
of gaining this knowledge ? 

Children. No. 

Teacher. True ; and to ascertain this point, i 
blind person was once questioned as to what n^ 
tion he had of scarlet : he said he thought that it 
must be like the sound of a trumpet. It is obvi- 
ous he had no correct idea of a quality discovera- 
ble by the sight, and he could only compare it 
with one that he had acquired through the medium 
of another sense. Can you tell me the reason wbj 
persons born deaf cannot speak ? 

Children. They cannot imitate sounds, be- 
cause they never heard any. 

Teacher. Since then deaf persons have no 
correct ideas of sound, nor blind persons of color, 
how did we acquire them? 

Children. By means of the senses of seeing 
and hearing. 

Teacher. How then do you suppose our 
minds become stored with ideas ? 

Children. * By the exercise of our sensei** 

Teacher. I think we may compare the mind 
of an infant in some respects to an empty box cap 
pable of containing many things, and into this the 
different senses empty the treasures which they 
collect from the objects upon which they act. 

* It k probable that cMldreii YfOxAd not at oace arrive it 
Hub coDclaaion ; the Teacher mual Va ii\»X caaA\««A. ^«a^>a 
k by eaMy quei tions. 
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you DiuBt not suppose that these materials 
in there unemployed ; the mind works upon 
!• Thus if you have once had the idea of a 
ibrmed in your mind, by seeing such an ani- 
when a dog is mentioned you can recall the 
and fancy one immediately, as if it were 
int ; your mind will also perform the same 
ition when a quality is spoken of which you 
previously seen in some object. Again, if 
3ee a dog unlike any you have observed be- 
you compare it with the species with which 
re acquainted, and mark the difference be- 

I them. If I say that I have some green 
', cannot you at once imagine the color oi 

I I speak ? 

ILDBEN. Yes. 

ACHES. Did you then exercise your sight? 

ELDSEIf. No. 

ACHES. How then could you have the idea 

3en? 

ILDSEN. It was in our minds. 

ACHES. By what means did you first obtain 

ea? 

CLDBEN. By seeing something green. 

ACHES. And what retained it in your minds ? 

ELDBEN. Our memory. 

ACHES. We will now consider each sense 

itely. 

LESSON I. 

FEELING OS TOUCH. 

ACHES. What part of your body la the or 
^ this sense 1 
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Children. It seems all over our bod 

Teacher. Do you not find some part 
not possess the sense of feeling? 

Children. Yes, oUr hairs, nails, teet 

Teacher. And in other animals wl 
are found destitute of sensation ? 

Children. The hoofs, horns, claws, 
wool, hair, d^. 

Teacher. What word would you uf 
press the absence of sensation? What 
prefixed to a word gives it a negative m< 

Children. In. 

Teacher. Well, what word will ex] 
absence of sensation? 

Children. Insensibility. 

Teacher. The parts then you han 
are insensible, and with the exception 
the sense of feeling exists everywhere tli 
the body. Tell me what qualities we can 
in objects by this sense. 

Children. That they are hard, sof 
amootb, long, short, sharp, blunt, round 
cylindrical, conical, heavy, light, fluid, li< 
wet, hot, cold, &c. 

Teacher. By what general term w 
express such qualities as round, squa 
ca], ^.? 

Children. By sha'pe. 

Teacher. By what general term w 
express such qualities as large, small, &( 

Children. By size. 

Teacher. By what general term w 
express such qualities as rough, smooth, 

Obzldben. By kind oC Bwx(«ij(^e. 
Tbachbr. By what gei\ei^\ t^xm t 
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>re8s such qualities as hard, soft, fluid, tena- 

Children. By kind of substance. 
Teacher. By what general term would you 
press such qualities as heavy, light, <kc. ? 
Children. By weight. 
Teacher. Now arrange the qualities which 
a discover by^your Feeling, under these five 
Deral heads of shape, size, kind of surface, kind 
substance, weight. • 

The children having performed this part, the 
acher may mention the following facts. 
Teacher. The quickness and accuracy of this 
ise of Feeling, is, we find, much increased by 
Brcise. This is exemplified in blind persons ; 
ny of whom are enabled, in a great measure, to 
Bpensate their defect of sight by an exquisite 
isitiveness of touch. Bats also appear to pos- 
is this in a remarkable degree. They have 
211 observed, even after the loss of sight, and 
th thdr ears and nostrils stopt up, to fly through 
ricate windings and passages without striking 
unst the walls, and also to avoid lines and cords 
ced in their way. The expanded membrane 
t serves them for wings is probably the seat 
this delicate sense of feeling ; it fits them for 
Jtumal and dark abodes. The palpi or feelers 
insects possess the same quality very acutely, 
I this enables them to explore the surfaces of 
lies in search of food, and wants them also of 
approach of danger. 

The class should be required, at the conclusion 
the lesson, to draw up some account of this 
se, mentioning where it lesidea^'siiYiaX.^^^^'^ 
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foil within its cognizance, and to recapitulate any 
incidental information received during the lesBOO. 



LESSON n. 

sioirr. 

The eyes are the organs of sight, and are 
Deautifully adapted for the office which they hire 
to perform. They arc so constructed as to allow 
us to see things at a distance, or near ; to confine 
ourselves to the inspection of one object, .er to 
take at once a large sphere of vision. The part 
of the eye which admits the light may be ex- 
panded or contracted, according as the rays an 
more or less powerful. This is remarkably ex- 
emplified in the eyes of the cat and of the owl 
Indeed nothing affords a more striking proof of the 
kind providence of God than the peculiar format 
tion of the eyes of different animals, each exactly 
suited to their peculiar modes of life ; those oif 
moles, fishes, and birds, are remarkable illustra' 
tions of this fact.* 

Of all the senses, that of sight is in most fr 
quent and continual exercise. It fills the mv 
with the greatest variety of ideas, which it gath' 
both from the works of nature, and the writi' 
of the wise and good of all ages. 

The qualities we discover by this sense 
transparent, semi-transparent, translucent, opa 
glimmering, bright, dark, sparkling, dull, an' 

* The Teocher ihould here fully explain to the cl 
referred to, and giye ^ex vauCAxvoofts 
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\ modifications, of color, size, and shape, 
may be ascertained either by touch Or 
as those of size, form, kind of surface, and 
ice* 



LESSON in. 

BBARINO* ^ 

ears are the organs of this sense ; in many 
8 the external form is that of a trumpet, 
is best adapted for gathering the sound, and 
■kg it to a focus ; in man it contains many 
utions and channels which receive the vibra- 
f air in every direction, and convey them to 
im of the ear which is the actual seat of this 

formation of the ears of animals is beau- 
accommodated to their peculiar habits of 
[n beasts of prey the trumpet part is in- 
fofwards, easily to catch the sounds of those 
*e pursuing. But in those animals whose 
neans of protection is flight, these organs 
rned backwards, that they may be readily 
id of the approach of their enemies. 

ears are the medium through which all 
ons of sound reach the mind : without them 
uld be deprived of the advantages of verbal 
tion, the pleasures of conversation, and the 
I of music. 

motion of the parts of a body, or the col- 
>f one body against another, occasions a vi- 
t in the air which is similar to the effect 
ed on water when a slOTve \^ VVi^cr«^\\^ SX 
mcceeda circle till the \>OYret ol tsisjJCnss^ v^ 

8 
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exhausted : and just as any light substance within 
the influence of these undulations is agitated by 
them, so when our ear is within reach of these 
vibrations of air, the sensation of sound is produ- 
ced.* The chirping noise of the cricket is occa- 
sioned simply by the constant friction of a little 
membrane against its wings. When two bodies 
are rubbed or struck together, we are in many 
cases able to determine, by the sounds emitted, 
the nature of the substances brought into coDtact. 
Different sounds are occasioned by the coUiaioo 
of metals and that of wood, the sound produced 
from hollow bodies from that resulting from solid 
ones. There are various kinds of sounds: as 
shrill, deep, grating, harsh, loud, soft, harmonious, 
sweet. Animals produce different sounds. The 
cat mews, the dog barks, the lion roars, the ass 
brays, the cow lows, the horse neighs, the rook 
caws, the goose cackles, the cock crows, the fly 
buzzes, the bee hums. Man speaks, laughs, cries, 
shouts, groans, whistles, sings. 

LESSON IV. 

The nose is the organ of this sense ; its cavi- 
ties are lined with a thin membrane which is sup* 
plied with nerves connected with a principal ooe 
which is essential to the perception of smell. 

* This account may appear, at the first sight, abov* tiia 

comprehension of children: a class, however, whiidi had 

gone through the preceding exeiaaft%^Y<u& ^wxv^Ml^ ca 

ofundentandJDg it 
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From this source we derive all our ideas of 
odor. Though not so important to man as the 
other senses, yet it adds much to his pleasure ; 
ittd to many animals it is essential, directing them 
i& the search of their food. The scent of dogs is 
peculiarly line, and on this account they are em- 
ployed in the chase. 

Odor is produced by exceedingly small parti- 
^ejs called effluvia, which escape from odorous 
^ies ; these diffuse themselves in the atmo- 
iphere, and whenever they reach the olfactory 
•orves, they occasion the sensation of smell, 
leat promotes The escape of these particles, which 
fe of a volatile nature ; hence when the sun 
Wnes brightly, vegetation scents the air with its 
"^^nce. 

LESSON V. 

TASTE. 

The mouth is the organ of taste. The skin 
ithin the mouth is fine and more delicate than 
lat of the rest of the body : it is supplied with a 
reat number of blood vessels, and covered with 
mumerable papillae, or small protuberances, 
ipid bodies, or bodies which have a flavor, 
>wever, before they excite the sensation of taste, 
iquire to be moistened by the saliva. In grass- 
iting animals, the papillae are defended from the 
ition of the stiff bristles of grass and corn by a 
rong skin, which being full of holes, allows the 
ssolved juice to reach the seat of taste. The 
incipa] qualities discoverable by iVv^ \»a\fc %xfe 
ter, sweety acid, pungent, f^cn^^ \\jactfsv»'. 
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There are many others which derive their names 
from the substances in which they exist. 

Many of the animals have some one of the 
senses in greater perfection than man has, but 
there is no animal in which they all occur in the 
same degree. 



SPICES. 

LESSON VL 

FEPFEB* 

Qualities of Pepper* 

It is hard. 

vegetable. 

foreign.* 

tropical production. 

wrinkled. 

spherical. 

rough. 

black. 



* Teacheb. If it come from a foreign country, how 6» 
we get it? 

Children. It comei in a ship. 

Teacher. This is called importing; and sending out of 
our own country is called exporting. What do we call thy 
exchange of productions ? 

Children. Trade or coii^merce. 

Teachkr, And what aT« the v^^a osIUl who cany &i 
oaf 
Cbjldrxn, Merchanta. 
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express such qualities as hard, soft, fluid, tena- 
cious, &c. ? 

Children. By kind of substance. 

Teacher. By what general term would you 
express such qualities as heavy, light, <kc. ? 

Children. By weight. 

Teacher. Now arrange the qualities which 
you discover by^your Feeling, under these five 
general heads of shape, size, kind of surface, kin J 
of substance, weight. • 

The children having performed this part, the 
Teacher may mention the following facts. 

Teacher. The quickness and accuracy of this 
sense of Feeling, is, we find, much increased by 
exercise. This is exemplified in blind persons ; 
many of whom are enabled, in a great measure, to 
compensate their defect of sight by an exquisite 
sensitiveness of touch. Bats also appear to pos- 
sess this in a remarkable degree. They have 
been observed, even after the loss of sight, and 
with th^ir ears and nostrils stopt up, to fly through 
intricate windings and passages without striking 
against the walls, and also to avoid lines and cords 
placed in their way. The expanded membrane 
that serves them for wings is probably the seat 
of this delicate sense of feeling ; it fits them for 
nocturnal and dark abodes. The palpi or feelers 
of insects possess the same quality very acutely, 
and this enables them to explore the surfaces of 
bodies in search of food, and warns them also of 
the approach of danger. 

The class should be required, at the conclusion 
of the lesson, to draw up some account of this 
sense, mentioDing vfhexe it ieBidea,'s«\v^\.Q^^\^\^'?^ 
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It is natural, 
inanimate* 
foreign. 

tropical production* 
pungent, 
conservatiye. 
puWerable. 
agreeable flaYor. 
aromatic, 
odorous. 

Nutmegs are the kernels of a fruit growing 
several islands in the East Indies ; they are 8| 
rounded by the spice called mace, and externa 
by a husk, about half an inch in thickness. Wli 
the fruit is ripe, the husk opens at the end, a 
displays a network of scarlet mace. After t 
mace is carefuly stripped off, there still remai 
a woody shell, which surrounds the nutm< 
The husks are taken off in the woods ; and 1 
mace carefully removed with a knife. The n 
are first dried in the sun, and then placed o\ 
frame of bamboos over a slow fire, until the k 
nels, on being shaken, rattle in their shells* 

Remarks on words. 

" Odorous," " aromatic." 

Teacher. Why is nutmeg said to be odoroi 
Children. Because it has a smell. 
Teacher. Why aromatic ? 
Children. Because it has that pungent sn 
distinguished by the name aromatic. 
Teacher* Axe all tbin^ i^\. ^x^ ^^\fis^<:.< 
odorous J 
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^KBW. Yes. 

^XAGBSB. Are all things that are odorous also 

fwnatic? 

^ttDHBN. No. 

**^CHiH. Is an onion odorous? 
^^«BN. Yes. 
^f^CB^. Is a rose odorous? 
!^iia)BEN. Yes. 

"5«ACHEH. Are these smells alike? 
^ttU)aEif. No. 

'^CHBR. Does the term odorous include every 
J^f smell? 
^HDREN. Yes. 

•V^CHBR. A term which includes all the ra- 
ises of one kind of quality or substance, is 
^^d a generic term, whilst that which marks 
^ of the species is called a specific term, 
lis in natural history, the term dog stands for 
> genus, and Spaniel is a species of that genus, 
^ive examples of generic terms, and of a spe- 
c term applicable to each of them. 
^rHiLDREN. Odorous, fragrant— colorcd, red — 
^ign, Chinese productions. 
Phe class should determine in succeeding les* 
s what terms are generic, and what specific. 



LESSON vm. 

XACB. 



It is pungent. 

agreeable flavor, 
aromatic. ' 
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It ia orange coloi. 
doll. 
MHique. 
thin. 
Sibnm. 
brittle. 
foreign. 
tropical, 
nalaral. 
inflammable, 
medicioal. 
dry. 

pulverable. 
membranaceoua, or conqKMad 

membraaea. 
coaserTative. 
imported. 
Eapid. 

Btimulating. 
Mace ia the covering between the shell ot 
nutmeg and its external busk. 



Remark* on Wordt. 

Tbachbr. " Foreign." Should you call i 
a foreign production, if you were in the plac 
ita growth 1 

Cj[II.SBE!T. No. 

Teaches. Should 70U call it pungent and 
matic, if you were there 1 

Childkek. Yes. 

Teacher. Can it be mace without being 
eign 7 
CbixuBBir. Yes. 
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TBA.CHES. Can it be mace without boiog. pun- 
gent and aromatic T 

Childbsn. No. 

Those qualities which determine anj thing to 
be what it is, are called essential^ from the Latin 
ene, to be. 

Qualities which are not essential are called 
accidental. 

What qualities of mace are essential ? 

What qualities of mace are accidental? 



LESSON IX. 

» 

CINNAMON. 

Qualities. 

It is light brown, and gives name to a color, 
thin, 
brittle, 
conseryative. 
aromatic, 
pungent, 
agreeable flavor* 
opaque, 
hard, 
sweet. 

inflammable, 
dry. 

yegetable. . 
natural, 
foreign, 
inanimate. 
liffbL 
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It is pulverable. 
mediclDal. 
stimulating. 

CSnnamon is the under bark of the branches of 
a tree of the laurel tribe, growing in Ceylon and 
Malabar. The branches of three years old 
furnish the, best cinnamon. The outside haxk. is 
scraped off; the branches are then ripped up 
lengthways with a ki^ife, and the bark is graduilly 
loosened till it can be entirely taken off. It is 
then exposed to the sun, which has the effect of 
curling it up. The pieces of bark so curled are 
called quills, and the smaller ones are inserted 
into the larger. 

Remarks on Words. 

" Inflammable" is derived from Latin JUmmaf 
a flame. 

Medicinal from medicine. 



LESSON X. 

OIIfGES. 

Qualtttes. 

It is fibrous, 
knotty 
sapid, 
rough, 
jagged, 
iuaaimate. 
vegetable. 
tropiciA* 
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It is foreign, 
aromatic* 
pungent, 
dry. 
dull, 
solid, 
hard. 

conservative, 
light. 

yellowish brown, 
pulverable. 
medicinal, 
stimulating, 
wholesome, 
opaque, 
inflammable. 

Ginger is the root of a plant resembling a reed, 
which grows both in the East and West Indies. 
The root does not strike to a considerable depth, 
but spreads wide. .When first dug up it is soft, 
and eaten by the Indians as a salad. That in- 
tended for exportation is placed in bundles, to be 
dried in the sun. 

LESSON XI. 

ALLSPICE. 

Parts. QuaKHes, 

The inside. ' It is aromatic, 
outside. odorous, 

skin. pungent, 

seeds* spherical, 

partition of seed-vessel. >atoN«w. 

point of insertion* «^0^<A» 
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organized. 

natural. 

vegetable. 

inanimate. 

dry. 

opaque. 

tropical. 

imported. 

dull. 

stimulating. 

hard. 

inflammable. 

friable. 

sapid. 

wrinkled. 

conservative. 

Allspice or Pimento is the dried berryof a spe- 
cies of myrtle indigenous in the West Indies; it 
is a most beautiful and fragrant tree, producing 
numerous bunches of white flowers, to which suc- 
ceed the berries ; these are gathered by the band 
and spread out in the sun to dry. In this open- 
tion they lose their former color and become 
brown. When the seeds rattle in the shell they 
are known to be sufficiently dry, and are packed 
in bags for exportation. Pimento is considered 
in its flavor to unite that of several other spices, 
and has thence been called allspice. 

LESSON xn. 

CLOVES. 

ParU* QudlUies* 

The calyx or cup. ll\a «toti«JaR» 
tube. otocow^ 
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leafits of cup. pungent, 

points of leaifits. brown, 

bud. organized* 

surfaces. natural, 

edges. vegetable. 

inanimate. 

dry. 

opaque. 

tropical. 

imported. ' 

dull. 

stimulating. 

hard. 

inflammable. 

.conservative, 
bud spherical, 
tube long, 
leafits pointed. 

tHoves are the unexpanded flower-buds and 
[yx of a species of laurel which grows in the 
est Indies. At a certain season of the year, the 
»ve-tree produces a profusion of flowers in 
isters: they are gathered before the flower 
ens, when the four points of the calyx project, 
d the petals are folded one over the other, 
ming a bud about the size of t^ pea. After they 
i gathered they are exposed for some time to 
3 smoke of a wood fire, and thea to the rays of 
i sun. 

At the conclusion of the lessons on the spices, 
3 children should be called upon to mention 
)se qualities which they had found common to 
; as aromatic, pungent, dry, tco^vc^l) %\.\\sn\^- 

9 
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It is pulverable. 
medicinal, 
stimulating. 

CSnnamon is the under bark of the branches of 
a tree of the laurel tribe, growing in Ceylon and 
Malabar. The branches of three years old 
furnish the, best cinnamon. The outside bark is 
scraped off; the branches are then ripped up 
lengthways with a ki^ife, and the bark is gradually 
loosened till it can be entirely taken off. It is 
then exposed to the sun, which has the effect of 
curling it up. The pieces of bark so curled are 
called quills, and the smaller ones are inserted 
into the larger. 

Remarks on Words* 

** Inflammable" is derived from Latin fiamma^ 
a flame. 

Medicinal from medicine. 



LESSON X- 

GINGER. 

Q^alihes* 

It is fibrous, 
knotty 
sapid, 
rough, 
jagged, 
inanimate, 
vegetable, 
tropical. 
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Teacher. Tell me all the substances belong- 
ing to that class. 

Children. Pepper, nutmeg, mace, cinnamon, 
^nger, allspice, cloves. 

Teacher. Are all the substances of this class 
alike in all respects ? 

Children. No. 

Teacher. How can you tell one spice from 
another ? 

Children. They all differ in some particular. 

Teacher. Name the particular circumstance 
nehich distinguishes each. 

Children. Ginger is a root; pepper is a 
berry; nutmeg is a kernel; mace is the mem- 
branaceous covering of that kernel ; cinnamon is 
a bark ; pimento is a seed-vessel ; clove is a cup 
and flower-bud. 



ON LiQuros. 

Idea to be developed, incompressible* 



LESSON xni. 

water. 



Qudlities of Water. "^ v^* 



It is fluid. O^ 

transparent. Sy^ 

clear, 
colorless* 
liquid. % 
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It is useful, 
bright. 

incompre8sib.e« 
reflective, 
drinkable, 
wholesome, 
tasteless, 
cold. 

inodorous, 
natural, 
solvent, 
refreshing, 
inanimate, 
penetrating, 
purifying, 
cooling, 
fertilizing, 
heavy, 
some waters medicinal. 

Differeni kinds cf Water 

rain. 

spring. 

sea or salt. 

river. 

medicinal. 

hot springs. 

stagnant. 

Different Staiee of Water. 



ice. 

snow. 

bail* 



LESSON XU.«-CLOVES. 



07 



leafits of cup. pungent, 

points of leafits. brown, 

bud. organized* 

surfaces. natural, 

edges. vegetable. 

inanimate. 

dry. 

opaque. 

tropical. 

imported. ' 

dull. 

stimulating. 

hard. 

inflammable. 

.conservative, 
bud spherical, 
tube long, 
leafits pointed. 

Cloves are the unexpanded flower-buds and 
calyx of a species of laurel which grows in the 
West Indies. At a certain season of the year, the 
clove-tree produces a profusion of flowers in 
clusters: they are gathered before the flower 
opens, when the four points of the calyx project, 
and the petals are folded one over the other, 
forming a bud about the size of a pea. After they 
are gathered they are exposed for some time to 
the smoke of a wood fire, and thea to the rays of 
the sun. 

At the conclusion of the lessons on the spices, 
the children should be called upon to mention 
. those qualities which they had found conmion to 
all ; as aromatic, pungent, dry, tto^vc^) %>b\\s^^- 

9 



* FODSTH 8BKm< 

It is greasy. 

.lighL 
thick. 

iDflunmable. 
Some oils are vegetable. 
Some are animaL 
When bad, rancid- 
odorous. 

"% . The vegetable oil ia expressed or press 

^ from olives, and comes chiefl? from Italy ai 

Muth of France. It is also expressed fron 
- |. ind other fruits and seeds. 

■^ The animal oil comes from the wbale ani 

tnd is contained in the blubber or fat. Bii 
furnished with little bags of oil ; this they 
bo their feathers, and the wet trickles off. 
[HQTision is very important to those birda 
are much in the water, preventing it from 
M^' [rating their feathers, and thus keeping 

r.i ' lighter than the element in which they re«< 

*: 

V; I Jtemarkt on Words. 

: pt ■■Emcdlient," derived from Lat. moKc, m 

-J - 

Ti LESSON XV. 

k ^ BUI. 

If- It is liquid. 



h- 
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It 18 orange color. 
fermentecL 
artificiaL 
useful. 

vegetable {mMluction. 
odorous. 

semi-transpareDt 
slightly intozicatiog. 

3er is composed of malt, hops, and water 
)d together. Hops are the blossoms of a 
ping plant, very much ci^tivated in Kent: 
place where it grows is called a hop-yard, 
tub in which the malt is first steeped is 
;d a mashing-tub ; that which holds the beer 
n made, a vat. 

[alt is made of barley by the following pro- 
. A quantity of barley is soaked in water 
wo or three days ; the water being afterwards 
led off, the grain heats spontaneously, swells^ 
ts, becomes sweet, and is in a state of fer- 
tation. Vegetables, in the process of decom- 
tion, undergo several degrees of fermenta- 
; the first — that above described — ^is called 
paccharine fermentation, from the sweetness 
reduces. In consequence of this decompo- 
n, which is similar ta that which takes place 
eed in the ground, the barley begins to 
lit, but this vegetation is stopped by putting 
to a kiln, where it is well dried by a gentle 



It is greasy, 
useful, 
.light 
thick. 

inflammable. 
Some oils are vegetable. 
Some are animal. 
When bad, rancid, 
odorous. 

The vegetable oil is expressed or pressed out 
from olives, and comes chiefly from Italy and the 
south of France. It is also expressed from* nuts 
and other fruits and seeds. 

The animal oil comes from the whale and seal, 
and is contained in the blubber or fat. Birds are 
furnished with little bags of oil ; this they q)ply 
to their feathers, and the wet trickles ofi*. Tina 
provision is very important to those birds which 
are much in the water, preventing it from pene- 
trating their feathers, and thus keeping them 
lighter than the element in which they reside. 

Remarks on Wards* 
** Emollient," derived from Lat molUsy soft 



LESSON XV. 



Qualities* 



\ 



It is liquid, 
fluid. 
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It IS orange color, 
fermented* 
artificiaL 
useful. 

vegetable {mMluction. 
odorous* 

semi-transparent 
slightly intoxicating. 

Beer is composed of malt, hops, and water 
boiled together. Hops are the blossoms of a 
creeping plant, very much ci^tivated in Kent: 
the place where it grows is called a hop-yard. 
The tub in which the malt is first steeped is 
called a mashing-tub ; that which holds the beer 
when made, a vat. 

Malt is made of barley by the following pro- 
cess. A quantity of barley is soaked in water 
for two or three days ; the water being afterwards 
drained off, the grain heats spontaneously, swells, 
bursts, becomes sweet, and is in a state of fer- 
mentation. Vegetables, in the process of decom- 
position, undergo several degrees of fermenta- 
tion; the first — ^that above described — is called 
the paccharine fermentation, from the sweetness 
it produces. In consequence of this decompo- 
sition, which is similar ta that which takes place 
in seed in ,the ground, the barley begins to 
sprout, but this vegetation is stopped by putting 
it into a kiln, where it is well dried by a gentle 
heat 
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I LESSON XVL 



QtiaZtlicf. 

It is acid. 

oradge brown color* 
liquid, 
fluid. 

yielding to the touch* 
penetrating, 
stimulating. 
Tegetable. 

solid, as occupying space, 
artificial. 
medicinaL 
odorous. 
. useful, 
consenratire. 
semi-transparent 

Utei* — ^To flavor food ; for pickling; for medi- 
cine. 

It is called Vinegar, from the French, ?i«u- 

gre. Vin, wine— <it^re, sour ; because it is fie- 

quently procured from wine. The fermentatioii 

by which this acidity is produced, is called the 

Mcetoua fermentation, from Ia.1. occtum^ xinefur. 
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LESSON XVIL 

F0SEI6N WHITB WIHE. 

QudliUes. 

It is yellowish* 
bright, 
fluid, 
liquid, 
fennented. 
spirituous, 
intoxicating, 
heating, 
vegetable* 
artificial, 
semi-transparent 
sapid. 

medicinal. \ 

stimulating. 
• clear, 
strengthening, 
solid, occupying a spacer 
yielding to the touch. 

ITine is made from the grape, the fruit of the 
3, which is cultivated in Yine^fords* The 
ion <tf its gathering is called the Viniage* The 
pes, when gathered, are placed in a wine- 
B8, by which the juice is expressed : this juice 
lergoes a fermentation, and becgmes wine* 
is, which is the second fermentation vegetable 
tter under^foes, is called the vimoua /ennenla^ 
, /rom its producing wine* 
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FOUBTH SSSIXS. 



LESSON xvm. 



QualUieB. 

It is black, 
bright, 
useful, 
opaque- 
artificial, 
liquid. 

astringent, or contraeting. 
fluid. 

solid, as occupying a ^ace. 
yielding to the touch, 
poisonous. 

Ink is made of galls, gum, sulphate of iron, and 
water. Galls are excrescences, or launches taken 
from the oak ; they are occasioned by an insect, 
which wounds the bark of the tree, and lays its 
eggs in the aperture. The torn vessels of the 
tree discharge soine of their contents, which hard- 
ening, form a protuberance, which becomes a de- 
fensive covering for the eggs. The insect liaviog 
burst from the egg, feeds, during its kme state, 
on this substance, through which it eats its fray, 
whilst assuming its perfect form. Sulphate of iron 
is a dissolution of iron in sulphuric acid, and when 
^>plied to the acid of the galls, it becomes quite 
Mack, upon which quality Vlhe ^gre»X^Uit|[ oiiak 
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LESSON XDL 



It is white, 
fluid, 
liquid, 
wholesome, 
nice. 

animal substance, 
natural, 
opaque, 
soft, 
smooth. 

yielding to the touch, 
emollient. 

solid, as occupying a space, 
when fresh, warm. 

nutritious. 

l7]Be«.*— For animals to feed their young 
animals that do so belong to the class Mamma 
for making cheese, butter, to drink. 

CWs are the animals that in general su] 
milk to man. Invalids drink the milk of as 
In Tartary they use the milk of mares; 
Switzerland that of goats; in the nortl 
countries that of rein-deers ; in Arabia tha 
cameb. 

The Teacher would find it a very improi 

and interesting exercise, occasionally to tikA 

oibstaDces, and compare them togeticiei 



108 



POUBTR BEBTigi. 



and milk, and desire the class to find out in what 
respect they are both alike. They are both fluidi 
liquid, cold, incompressible, penetrating, naturali 
^. And then to mention by what qualities thej 
are distinguished from each other. The water is 
transparent, the milk is opaque ; the water is 
colorless, the milk is white ;«the water is tasteless, 
the milk is sweet, &c. 

Liquids are distinguished by qualities that 
separate them very definitely from other sub- 
stances. They may all become solid, they are 
all fluid, incompressible ; their parts easily sepa- 
rate, forming into spheres or drops ; they pene- 
trate into the pores of substances ; and they find 
their own level. This circumstance can easily 
be proved to the pupils by means of a syphon. 
Having named the properties common to all 
liquids, the class should also be required to men- 
tion the qualities peculiar to each, as in the lesson 
on spices 
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Spany Lead On, 
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COBK. 




CoKK is the external bark of a species of oak 
which grows ia Spain, Portugal, and oilier south- 
ern countries of Europe, and is distinguished by 
the fungous texture of its bark, and the leaves 
being evergreen, oblong, somewhat ovat, downy 
underneath, and waved. The principal supply 
of cork is obtained from Catalonia in Spain. 
7%0 above cut represents a coik. lt«B< 
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METALS, && 




FIFTH SERIES. 



INTRODUCTORT REMARKS. 



BSE lessons are intended as a first exercise 
uposition. The object should be presented 
i children, and they should continue, as 
, to make their own observations upon it. 
are then interrogated as to what they know 
*ning the substance ; and all the information 
can be obtained from them is collected by 
eacher, who may then communicate any 
r particulars on the subject, calculated to 
it or instruct. The materials thus obtained 
. then be arranged, and repeated to them* 
this, the class should be examined upon all 
IS passed, and finally required to draw up a 
a account themselves. Children, from eight 
years of age, have derived great improve* 
from this exercise. It not only serves to 
ate their attention during the progress of 
ison, but also furnishes a test of their hav- 
i\\ understood it ; and leads them to arrange 
:pre8s their ideas with cleaTnevA «sA iw^^^% 
course the substance thooUL be 

10* 



FIFTH BERIEa 




Wool is one of the most extensively useful ar- 
ticles in evistence The Sheep which furnish 
wool are raised chiefly in the northern and tem 
perale regions of the earth Much attention has 
been paid in the United Slates to improving our 
Sheep, by the introduction of forei^jn varieties, 
and the Merinoes and Saxon Sheep have now be- 
come quite common. Still imntense quantities 
of wool continue to be imported from foreign 
countries, for the supply of our numerous factories 
-of wooUen cloths. 
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it all to an equal degree of thickness, and also to 
render it supple by oil or grease. The skins are 
then tanned. Tan is the bark of the oak, pos* 
sessing a remarkable degree of astringency ; it 
consequently contracts the pores of the leather, 
and renders it impervious to wet. The quality 
which the leather thus obtains from the tanning, 
combined with its durability and suppleness, par- 
ticularly adapts it for shoes, boots, d^c. 



LESSON n. 

CORK. 

Cork is the bark of a kind of oak, growing 
chiefly in Spain. When it is taken from the tree, 
the bark is cut longitudinally, and at the extrem- 
ities of the slit, incisions are made round the 
trunk ; it is then easily stripped off by means of 
a curved knife, with a handle at both ends. 
When the bark is taken from the tree, it is piled 
np in a ditch or pond, and heavy stones are placed 
Vpon it in order to flatten it. After being dried, it 
18 slightly burnt, then packed for exportation. 
One principal use of cork is to stop bottles, for 
which purpose it is fitted by its elasticity ; a piece 
rather larger than the neck of the bottle, being 
inserted into it, the tendency it has to resume its 
former shape causes it completely to fill up the 
aperture, and exclude the air. Being lighter 
than water it is very useful to those who are 
learning to swim, by buoying them ^p5 i^^ 
abu employed in the con&tTweXivQiii qH WMa^i^^ 
9ad the floats of fishmg neXa. *CVa SmB 
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make lampblack of it. The men employed m 
cuttin}^ and preparing it for sale are called cork- 
cutters. 



LESSON in. 

TJXDIAN BUBBEB, OH GUM ELASTIC. 

Indian Rubber is the thickened or hardened 
juice of a tree which grows in South America. 
In order to procure it, the Indians make incisions 
through the bark of the tree in wet weather, and 
a milky juice oozes out, which is spread over 
moulds ef clay ; when this is dry, a second layer 
of the liquid is put on it; this operation is re- 
peated till the Indian Rubber is of the thickness 
required. After this it is placed over the smoke 
of burning vegetables, which hardens and darkens 
it. The Indians convert it into bottles, boots, 
and flambeaux. The principal uses to which 
indian rubber is applied here, are, for the effacing 
of black-lead marks, for cricket-balls, shoes, for 
flexible tubes, syringes, and other instruments 
used by surgeons and chemists. Cloth of all 
kinds may be made impenetrable to water, if im- 
pregnated with the fresh juice of the indian rubber 
tree. Indian rubber cut very thin, is now also 
used to sheath the bottom of vessels, and is an 
effectual preservative from the injuries of shell- 
fish. 
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LESSON IV. 

8F0N6E. 

Sponge is a marine production ; it was formerly 
supposed to be a vegetable, but the opinion now 
generally entertained is, that it is a habitation 
constructed by a little worm, one of the species 
considered to occupy the lowest rank in the 
animal kingdom. It is found adhering to various 
marine substances at the bottom of the sea, 
especially in the Mediterranean ; it is procured 
by divers, who are early trained to this hazard- 
ous employment. Sponge absorbs fluids rapidly, 
and yields them again when compressed; this 
property occasioned it to be frequently saturated 
with myrrh and wine, and given to persons suffer- 
ing the punishment of crucifixion, in order to 
alleviate their pain, and subdue the intolerable 
thirst which is the consequence of their agony. 
To this custom the sacred historian refers in the 
history of our blessed Lord ; but his unrelenting 
persecutors, instead of offering him the enlivening 
portion of myrrhed wine, which was rarely denied 
to the vilest malefactor, ''filled a sponge with 
vinegar, and put it upon hyssop, and put it to his 
mouth.'' The oflTer of vinegar was considered, 
amcmg the Jews, as an intolerable outrage to 
their feelings. It is alluded to in the following 
passage, which at the same time, foretold the 
future sufiTerings of the Redeemer of mankind* 
'< ReproMch hath broken mine heaxt^ ^tv^ 1 %x^^^ 
9/ beav'meas ; and I looked foe wnnift Xn Xi^TsfM 
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make lampblack of it. The men employed m 
cuttin}^ and preparing it for sale are called cork- 
cutters. 



LESSON m. 

TNDIAIX BUBBEB, OH GUM ELASTIC. 

Indian Rubber is the thickened or hardened 
juice of a tree which grows in South America. 
In order to procure it, the Indians make incisions 
through the bark of the tree in wet weather, and 
a milky juice oozes out, which is spread over 
moulds ef clay ; when this is dry, a second layer 
of the liquid is put on it; this operation is re* 
peated till the Indian Rubber is of the thickness 
required. After this it is placed over the smoke 
of burning vegetables, which hardens and darkens 
it. The Indians convert it into bottles, boots, 
and flambeaux. The principal uses to which 
Indian rubber is applied here, are, for the effacing 
of black-lead marks, for cricket-balls, shoes, for 
flexible tubes, syringes, and other instruments 
used by surgeons and chemists. Cloth of all 
kinds may be made impenetrable to water, if im- 
pregnated with the fresh juice of the indian rubber 
tree. Indian rubber cut very thin, is now also 
used to sheath the bottom of vessels, and is an 
effectual preservative from the injuries of shell- 
fish. 
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formed into thin laminsB or plates, is employed 
instead of glass for lanterns. It was the first 
transparent substance used for windows. It is 
now chiefly employed for combs, handles to 
knives and forks, occasionally for drinking uten* 
si Is and inkhorns. It was formerly in much 
higher request than now, glass having been sub- 
stituted for it. 

LESSON vn. 

SHELL LAC. 

Shell lac is the production of a little insect 
called coccus lacca, which feeds on the Indian 
fig-tree; on this plant it also places its eggs, 
forming a cell around them from a viscid liquid, 
which is contained in its own body ; it hardens in 
the sun, and in this state is the substance called 
stick lac; when broken into small grains, it is 
called seed lac ; and, if melted and formed into 
thin laminae or folia, is shell lac. It is the prin- 
cipal ingredient in sealing-wax and varnish, and 
is employed in japanning. Its usefulness arises 
from its being fusible, soluble, and adhesive. 

LESSON vra. 

WAX CANDLE. 

Wax is the produce of the industrious bee ; it 
is a substance which is secreted in their bodies, 
and of which they construct the\t c^\W NKV^^^ 
tbe bonej ia taken out of the cood^ch ^<^^3aStaH 
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but there was none; and for comforters, but I 
found none. They gave me also gall for my meat, 
and in my thirst they gave me vinegar to drink." 
Psalm kix. 20, 21. 



LESSON V. 

CAMPHOR. 

Camphor is the peculiar juice of a species of 
laurel called the camphor tree, which is abundant 
in China, in Borneo, and in Ceylon. It becomes 
thick or concrete by exposure to the air. It is 
remarkably inflammable, and is used by the Indian 
princes to give light in their rooms. It is pungent, 
volatile, acrid, and strongly aromatic. These 
qualities have rendered it useful as a medicine, 
and in sick-rooms to prevent contagion. It is also 
placed in collections to keep off the small insects 
that prey upon the specimens. 

LESSON VI. 

HORN. 

Horn is the hard substance that forms the front- 
al projections of horned animals ; these are al^ 
graminivorous,* i. e. eating grass. This sub- 
stance, when boiled, becomes a soft jelly, and can 
be moulded into any shape. By a peculiar pro- 
eesa it is rendered semi-transparent, and when 
■• ^ — ^1^— »-^— ^■— »^-^^^— ^^ 

♦ From Lat gromen, sran^ «oro,\ «X. 
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LESSON X. 



COFFEEi 



Coffee is the seed of a plant growing princi- 
pally in Arabia and the West Indies ; the flower 
resembles white jessamine, and the leaves are 
evergreen ; the fruit when ripe is like the cherry ; 
it generally contains two cells, sometimes only 
one, and each cell has a single seed, which is of 
a hemispherical shape. When matured, it is 
either gathered by the hand or shaken from the 
trees, and placed on floors for the sun to dry the 
pulpy substance which surrounds the seeds. The 
skin is broken by heavy rollers, and afterwards 
removed by winnowing. In order to prepare the 
coflfee for a beverage, it must be roasted till it be- 
comes of a dark brown color and extremely 
odorous, after which it is ground, and either in- 
fused or boiled in water. It is remarkable for its 
very stimulating property, which is said to have 
led to its discovery. Some goats, who browsed 
upon this plant, were observed by the goatherd to 
be exceedingly wakeful, and often to caper about 
in the night ; the prior of a neighboring monas- 
tery, wishing to keep his monks awake at their 
matins, tried if it would produce the same effect 
upon them as it was observed to do upon the 
giwts : his success led to the appreciation of its 
▼alue. 

11 
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melted, and afterwards bleached by exposure to 
the air. In making candles of it, wax in a liquid 
state is poured into leaden moulds in the centre 
of which the wick has been previously fixed* 
The wick is made of cotton or filax, and when 
lighted the melting wax rises up its fibres and 
feeds the flame.* 



LESSON IX. 

GLUE. 

Glue is a sticky substance, used as a cement. 
The best is obtained from the skins of animals, 
generally the shavings, parings and strips, which 
have been rejected by the currier. An inferior 
kind is procured from the hoofs, sinews, ^. of 
animals. It is prepared by steeping the skin foi 
two or three days in water, then boiling it till it 
becomes a thick jelly ; whilst hot, it is strained 
through osier baskets: the pure glue passes 
through the interstices, leaving the. impurities in 
the baskets. It is then melted a second time, 
poured into square frames or moulds, and. placed 
in the air gradually to cool and congeal. When 
used it is melted again. Glue is used by car- 
penters, joiners, hatters, bookbinders, &c. 

A glue prepared from fish, particularly the 
whale, is called isinglass, and is used for culinary 
' purposes, and for refining wine. 



* The teacher will find tYus a fiktoniVAft cr^i^ol^xaoIe| ttl 
piaining the oature of capillary atttaetioo. 
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>n the stem in the manner of the feathers of a 
ihuttlccock, forming a gigantic hasket of the most 
graceful form ; at the bottom of this is the salmon- 
colored fruit, resembling, both in shape and 
texture, th6 coxcomb, but of a pale buff color, 
inclining to brown. The fruit is a drupa, that is, 
a nut surrounded by a pulpy substance (as a plum.) 
The nut is eatable. The growth of this plant at 
first is slow: it appears for some time a shrub 
thickly set with prickles ; as it increases in height, 
it loses its thorns. When the tree has reached 
its maturity, a whitish powder passes through the 
pores of the leaves, and sticks to their extremities. 
On this intimation of the trees being filled with 
pith, the Malays cut them down near their roots, 
and divide them into several sections, which are 
split into quarters. The bark is woody and about 
an inch in thickness ; in the centre of the stem 
is a fat or gummy pith, which forms the sago. 
This pithy substance being scooped out, is diluted 
in pure water, and strained through a bag of fine 
cloth, which separates the gummy from the mealy 
matter. This latter having evaporated part of its 
moisture, is put in earthen vessels, where it dries 
and hardens into little globules. Sago is extremely 
nutritious and wholesome, and forms an excellent 
light diet for invalids. 

LESSON xm. 

BICE. 

Rice is the grain of a kind of com which 
i^wa very abundantly in China, \\\e'NNfe%V.V!^^ 
Jfe Southern States of Noilh Anver«5a«i ~ 
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South America. It will not thrive without mi 
moisture, and therefore comes to the greatest | 
fection in marshy lands. The cultivators of i 
always inundate their grounds, and the higher 
water rises the higher the plant grows, the 
always appearing above the water. It requi 
as much heat to mature the seed, as it d 
moisture to nourish the plant. Rice grows i 
spike resembling oats. In India the won 
thresh and prepare the rice, which is a v 
laborious employment. Brahmins live aim 
entirely upon it, their religion forbidding them 
use of animal food. Rice serves not only for fo 
but is also manufactured into paper, and vess 
which resemble china or alabaster. 



LESSON XIV. 



PAPER. 



There are several kinds of paper, viz. Egypt! 
paper, made of a reed called Papyrus, growing 
the banks of the Nile, from which paper takes 
name. 

Bark paper is made of the inner rind of tre 

Cotton paper cotton. 

Incombustible paper asbestos. 



European paper 
Indian paper 
Rice paper 
Coarse brown paper 



.Ajnerican straw papct «Xiql^* 



linen rags. 

silk rags. 

rice. 

the ends of ropes. 
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Linen paper was first introduced into England 
I the fourteenth century. It is made of linen 
igs ; these are first carefully picked and sorted, 
Msording to their quality ; they are then reduced 
I a pulp by a machine, which consists of a 
did cylindrical piece of wood, into which are 
istened plates of steel, ground very sharp : this 
I fixed in a trough into which the rags are put 
ith a sufficient quantity of water. At the 
ottom of the trough is a plate with steel bars 
Iso ground sharp : the engine being turned round 
ith considerable velocity, and the rags passing 
irough the two sets of iron plates are torn to 
ieces, and in the course of four hours are re- 
uced to a pulp. The motion of the engine causes 
le water in the trough to circulate, and by that 
leans constantly returns the stuff to the engine, 
he trough is fed with clear water at one end, 
hile the dirty water is carried off at the other 
irough a hole defended with wire grating to pre- 
)nt the escape of the pulp also. From this, which 

called the washing-engine^ the pulp passes in a 
ate of purity and whiteness to another engine 
milarly constructed, and called the beating* 
igine* The only difference of this operation 
om the former is, that the velocity is increased, 
id that it is no longer necessary to introduce 
esh water, the pulp having been already cleansed 
om its impurities. From hence it passes into a 
rge vat connected with boilers, and the heat 
*oducos a degree of consistency : it is afterwards 
>nveyed into smaller vessels, in each of which 

a wheel called an agitator, which prevents the 
lip from sinking to the bottom* Into theae 

11* 
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vessels a workman dips a mould, a kind of sieve 
the size of the paper to be made, and about an 
inch deep; the bottom is formed of fine brass 
wires through which the superfluous water passes. 
The skill of the workman consists in taking up 
just so much pulp as is necessary to form the 
paper of a proper thickness. Another workman is 
stationed to receive from the first the mould, out 
of which he turns the sheet upon a felt or woollen 
cloth ; another woollen cloth is placed upon it 
ready to receive the next sheet. Thus they 
proceed, placing alternately paper and felt till 
they have made six quires of paper. This is 
then wheeled to the press, where great force is 
applied, and the water is squeezed from it. Afier 
this the paper is separated from the felt, one 
sheet is laid upon another, and it undergoes a 
second pressure. This operation is repeated 
five or six times before it is sized, and the 
sheets are separated from one another between 
each application of the screw press. They are 
afterwards hung up to dry in rooms where there 
is a fresh current of air. In this state the paper is 
absorbent like blotting paper; to fit it for writing, 
it is sized. Size is made of vellum* shavings 
boiled in water, with white vitriol, and alum 
finely pounded. After the paper is sized, it is 
again pressed four or five times, and hung up to 
dry as before. It is then told into quires, and sent 
to the stationer, who prepares it for sale. 

it is probable that skins were the first substance 
^pon which characters wei^ Yjt\VV^w* 



• VeUum iM tbe pre^nic^i ^^ ol ^ouxv^c.i.N, 
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LESSON XV. 



PARCHMENT. 



Parchment is the skin of sheep or goats, pre- 
ptred in the following manner. The wool is 
stripped off the skin, which is then taken to the 
lime-pit; after this it is stretched as tight as a 
drum upon a frame, and the remaining flesh pared 
off with a keen-edged instrument; a kind of 
white stone or chalk reduced to a fine powder is 
then spread upon the surface, and a large pumice 
ttone flat at bottom is rubbed over it, which scours 
off the remainder of the flesh. The knife is once 
more applied to the skin, which is moistened and 
rubbed again with the pumice stone, until the 
inner side is smooth. The outside then under- 
goes a similar operation. It is now left to dry, 
and afterwards is taken off the frame, and given 
to the parchment maker. He first scrapes it dry 
on an instrument called a summer, (which is a 
calf's skin well stretched on a frame,) with a 
■harp iron tool, until one half of the thickness of 
the skin is pared off; the pumice stone is next 
passed over it on both sides> till it is rendered 
quite smooth. 

Parchment was in use long before the invention 
of paper. Wills, and other documents, intended 
to he preserved for any length oi \.\mB,w^^Y^^^«a^ 
«» it, It IB also used for druma* 
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LESSON XVI. 



GLASS. 



Glass is made from an alkali and sand or flint, 
which are subjected to the action of fire. This 
mixture is said to have been discovered accident- 
ally in Syria by some merchants, who were driven 
by stress of weather upon its shores. They had 
lighted a fire upon the sands to cook their food; 
the fire was made of the plant called kali, which 
grows on the sea-shore ; the sand mixed with its 
ashes, became vitrified by the heat, and glass was 
produced The merchants observed the effect of 
the union of these two substances, and thus was 
furnished the first hint for the making of glass, 
which has since been carried to such great per- 
fection. The first place where the manufacture 
of glass was carried on was Sidon in Syria. Eng- 
land is now much celebrated for its glass. The 
qualities which render glass so valuable are, that 
it is hard, transparent, incorrosive, not being af- 
fected by any substance but fluoric acid, and that 
when fused it becomes so ductile and plastic that 
it may be moulded into any form, which it will 
retain when cool. It can be cut by the diamond 
only. There are three sgrts of furnaces used in 
making glass. One to prepare the frit, a second 
to work the glass, and a third to ann^l it. After 
having properly mixed the ashes and sand, they 
are put into the first furnace where they are 
burned or calcined for a s\i^c\e.Tv\. \A\!n&^ ^wd bo- 
irliat is called JVit. TYiva \^\t^ \«s^fi^ 
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LESSON XV. 



PARCHMENT. 



Parchment is the skio of sheep or goats, pre- 
pared in the following manner. The wool is 
stripped off the skin, which is then taken to the 
lime-pit; after this it is stretched as tight as a 
drum upon a frame, and the remaining flesh pared 
off with a keen-edged instrument; a kind of 
white stone or chalk reduced to a fine powder is 
then spread upon the surface, and a large pumice 
•tone flat at bottom is rubbed over it, which scours 
off the remainder of the flesh. The knife is once 
more applied to the skin, which is moistened and 
rubbed again with the pumice stone, until the 
inner side is smooth. The outside then under- 
goes a similar operation. It is now left to dry, 
and afterwards is taken off the frame, and given 
to the parchment maker. He first scrapes it dry 
on an instrument called a summer, (which is a 
calf's skin well stretched on a frame,) with a 
sharp iron tool, until one half of the thickness of 
the skin is pared off; the pumice stone is next 
passed over it on both sides> till it is rendered 
quite smooth. 

Parchment was in use long before the invention 
of paper. Wills, and other documents, intended 
to be preserved for any length of time, are written 
on it. It IS also used for drums. 
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remain long under water; he soon reappears 
spouting up blood, and is again attacked by the 
harpooners, who, after repeated efforts, dispatch 
him. When dead, they cut him up; the fiU 
which is called blubber is stowed into casks, 
and oil is afterwards procured from it. The 
bone is used as a stiffener, for whips, bows, 
bludgeons, 6£c. The chief whale fisheries are 
on the coast of Greenland, and in other parts of 
the northern seas. 



LESSON XVffl. 

BREAD. 

Bread is composed of flour, yeast, and a litde 
salt, kneaded together with water into a soflt paste 
called dough. Flour is most frequently made of 
wheat, which when taken from the barn is first 
thrashed ; the instrument employed for this pur- 
pose is either a flail, or a thrashing-machine ; the 
grain is next separated from the chaff by winnow- 
ing, and the former is conveyed to the mill, 
where by grinding it is converted into flour; the 
skin of the grain when separated is called bran^ 
when left with the flour, it makes the flour brown- 
er and coarser. The yest is the fermentation 
which rises to ^he top of new beer ; it penetrates 
the dough, disunites the particles, causes them to 
rise, and thus makes the bread light. It is simi* 
^&r in its effects to the leaven mentioned in Scrip- 
ture, which is sour dougVv v^Tve\x^\AYv^^Yv\OQ»w|. 
• — the state of the wVioVe iMaa* Oxa^^Vst ^aJ^ 
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himself the bread of life, the uoiirishment bread 
affords our bodies, representing in a faint degree 
the nourishment He affords our souls when he 
feeds them with the hidden manna of his word. 
Bread from its nutritious and wholesome proper- 
ties is often termed the staff of life, and is fre- 
quently used to signify food in general. A man 
is thus said to earn his bread, and we pray for 
our daily bread. 

Rye, oats, and barley, Indian corn and buck- 
wheat, are sometimes made into bread. 



LESSON XIX. 



SUGAR. 



Sugar is the produce of the sugar-cane, a plant 
growing principally in the East and West Indies, 
and the southernmost states of the Union. A 
field of canes in blossom presents a beautiful 
sight ; the stem is a jointed culmus or reed ; 
when ripe it is of a bright golden hue, growing 
amidst long narrow pendent leaves. The flowers 
appear like a plume of white feathers tinged with 
lilac. The leaves afford food for the cattle ; when 
ripe, the cane or stem is gathered and conveyed 
to the mill, where it is pressed between two iron 
cylinders ; the juice is received into a trough, and 
from thence it is conveyed to a boiler, into which 
some quick-lime is thrown; this, uniting with the 
oleaginous particles and the superabundant acid, 
rises with them to the surface and \a ^VAiKm^^ ^^ 
Wbem the sugar nearly boils, it \« %\.x^\^^^ ^^ 
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into another boiler, where it undergoei^ the same 
process as before. This i» repeated six or seven 
times, when it is received into coolers which are 
shallow wooden vessels. In these the sugar 
forms into grains, separating itself from the mo- 
lasses ; when dry, it is called raw sugar, and ia 
barrelled for exportation. The process of con- 
verting it into white or refined sugar, is the 
business of the sugar-refiner or baker ; he boils 
it over again, putting bullocks' blood and white 
of eggs into it to cleanse it from its impurities. 

The planter is the cultivator of the sugar-canes. 
The merchant imports it. The sugar-refiner con- 
verts it into white sugar. The grocer sells the 
sugar in retail quantities. 



LESSON XX. 

HEMP. 

Hemp is obtained from an annual plant which 
thrives in a rich moist soil in temperate climates. 
It is much cultivated in some parts of England 
and the United States; and in Russia it forms 
one of the chief articles of commerce. The stalk 
mainly consists of a tissue of fibres joined together 
by a soft substance which easily rots. At the 
proper season it is gathered and steeped in water; 
then beaten in order to loosen the bark from the 
fibres. This is completed by an operation called 
carding, performed with an instrument resem- 
hhng a comb. It is next spun, and then passes 
j'nto the hands of the Topem^^t at ^^v«^^ %&• 

^nrdintr in fha ii«a for wVi\c\i it \a ^QXAVCi^^ 
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The extreme toughness, pliability, and dura- 
nlity of hemp, fit it peculiarly for purposes where 
rreat strength is required, as the cordage and 
ackle of our vessels, and fishing nets. It is 
computed that the sails and cordage of a first-rate 
nan of war, require as much hemp for their con- 
struction, as would be the yearly produce of four 
liindred and twenty-four acres of land* 



LESSON XXI. 

FLAX. 

Flax is a slender annual plant with a hollow 
fibrous stem, and bearing a delicate blue flower. 
Prom its fibrous bark we procure the comfort of 
linen, the beauty of lace ; our vessels by its means 
ure wafted across the ocean, and even its rags are 
made into paper. In the book of Genesis we 
read that Noah slept beneath a tent. Egypt also 
rery early attained a wonderful perfection in the 
manufacture of Linen. The seeds of the flax 
ire much liked by birds, and produce an oil 
sailed linseed oil; from lAnum the botanical 
name of the plant. When the fiax is gathered, it 
is exposed for some time to the influence of the 
lun to ripen the seeds; which are afterwards 
thrashed out, and the oil is pressed out, or ex- 
[yressed from them. The stalks are then loosely 
tied in bundles fastened to poles, and placed in 
itagnant pools, where they are left to steep for 
ibout fifteen days* By the fermentation which 
maueSf the bark or flaxy subalatv^i^ \«5iWfia«^ ^k^- 
ited, wbea the stalks are ilbmV) «<^x^^ ^^ "^ 

12 
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grass, in which state they exhale a very disagree- 
able and pernicious odor. After this opcratioo 
they are beaten with a mallet, which removes the 
pulpy substance and loosens the fibres ; these are 
then drawn through a comb with coarse iron teeth, 
and afterwards through one with finer teeth. The 
refuse is called tow, and is the substance used to 
make packing cloths, and for the calking of 
ships. The operation of spinning which next 
succeeds, is drawing out several of the fibres and 
twisting them ; this was formerly done by means 
of a distaff, but now it is performed in a more 
expeditious manner by machinery* Weaving is 
the . final operation ; it may be regarded as a finer 
kind of matting. To perform it, the tbreadi 
which compose the length of a piece of cloth are 
first disposed in order, and strained by weights to 
a proper tightness ; this is called tJie warp. These 
threads are separated by an instrument called a 
reed, into two sets, each composed of every other 
thread ; and while by the working of a treadle, 
each set of threads is thrown alternately up and 
down, the cross threads called the woof or «^ 
are inserted between them, by means of a little 
instrument, sharp at both ends, called a shuttle, 
which the weaver briskly throws from one band 
to the other, and which carries the thread with it 
This is the most simple kind of weaving. The 
quality of the flax depends upon the soil in 
which it is cultivated : but the fineness of the 
thread in some degree also upon the dexterity of 
the spinner. 
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The extreme toughness, pliability, and dura- 
bility of hemp, fit it peculiarly for purposes where 
grent strength is required, as the cordage and 
tackle of our vessels, and fishing nets. It is 
computed that the sails and cordage of a first-rate 
man of war, require as much hemp for their con- 
struction, as would be the yearly produce of four 
hundred and twenty-four acres of land. 



LESSON XXI. 

FLAX. 

Flax is a slender annual plant with a hollow 
fibrous stem, and bearing a delicate blue fiower. 
From its fibrous bark we procure the comfort of 
linen, the beauty of lace ; our vessels by its means 
are wafted across the ocean, and even its rags are 
made into paper. In the book of Genesis we 
read that Noah slept beneath a tent. Egypt also 
▼ery early attained a wonderful perfection in the 
manufacture of Linen. The seeds of the flax 
are much liked by birds, and produce an oil 
called linseed oil; from lAnum the botanical 
name of the plant. When the flax is gathered, it 
is exposed for some time to the influence of the 
sun to ripen the seeds; which are afterwards 
thrashed out, and the oil is pressed out, or ex- 
pressed from them. The stalks are then loosely 
tied in bundles fastened to poles, and placed in 
stagnant pools, where they are left to steep for 
about fifteen days. By the fermentation which 
ensues, the hark or flaxy substance becoTii%.% ^^^Al* 
rated, when the stalks are tluiA^ s^ie^ o\i ^^ 

12 
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communicate warmth, but being a non-c 
of heat, it prevents that of our bodies 
caping. Wool is the hairy covering c 
and is taken from the living animal in 
mer season ; the operation is called she 
ing^ and the wool in this state the Jlce^ 
wool of the Spanish sheep is particula 
in tliat country a flock often contains a 
sheep. 

The first operation performed on the 
is to pick and sort it ; tliis is particularly 
as the same sheep produces wool of 
qualities. It is next cleansed from its ii 
and committed to the wool-comber, who I 
of iron spiked combs of different degrees 
ness draws out the fibres, smooths, and sti 
them. It is then prepared for the spin 
forms it into threads, the more twisted ( 
are called worsted, and the less twisted ; 
is then employed in the manufacture 
description of hosiery, stuffs, carpets, 
blanket, and cloths. England manufac 
much woollen clothing, that it was form' 
sidered the staple commodity of that 
and to mark the estimation in which it v 
the Lord Chancellor sits upon a woolsac 
woollen manufactures of the United Si 
becoming very important* 
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LESSON XXIV. 

SILK. 

Silk is the production of a caterpillar, and con 
tutes the covering in which it envelopes itself, 
en it changes from the larva state to that of the 
rysalis. From this inanimate condition it 
lerges as a moth, and having laid its eggs, it 
>n ceases to exist. When we consider that 
r most luxurious and splendid attire is the pro- 
ction of a worm, how are we led to admire the 
wer and wisdom of that Being, who works by 
ch insignificant means ! 

The cocoon x)r web of the silk-worm is an oval 
11 of silk, which it has spun out of a substance 
sreted in its own body. The shades of the silk 
ry from the palest straw-color to deep yellow. 

a state of nature the silk-worms form their co- 
ons upon the Mulberry-tree itself, where they 
ine like golden fruits amidst the leaves; but 
e colder (Climates of Europe will not allow of 
eir being reared in the open air. They are in 
Dsequence kept in warm but airy rooms, and 
1 with mulberry -leaves till they are fully grown, 
ley change their skin several times while they 
B in the caterpillar state ; at length they become 

full of the silky matter that it gives them a 
llowish tinge ; they then cease to eat. Twigs 
e now placed over them upon little stages of 
ickerwork, on which they immediately ^©J^^^ 
m their webs. When these exe iLtAsADN|||^r 

12* 
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communicate warmth, but being a non-conductor 
of beat, it prevents that of our bodies from es- 
caping. Wool is the hairy covering of sheep, 
and is taken from the living animal in the sum- 
mer season ; the operation is called sheep-shear' 
ing^ and the wool in this state the fleece. The 
wool of the Spanish sheep is particularly fine; 
in that country a flock often contains a thousand 
sheep. 

The first operation performed on the raw wool 
is to pick and sort it ; this is partfciilarly needful, 
as the same sheep produces wool of various 
qualities. It is next cleaned from its impurities 
and committed to the wool-comber, who by means 
of iron spiked combs of diflerent degrees of fine- 
ness draws out the fibres, smooths, and straightens 
them. It is then prepared for the spinner who 
forms it into threads, the more twisted of which 
are called worsted, and the less twisted yarn. It 
is then employed in the manufacture of every 
description of hosiery, stufis, carpets, flannels, 
blanket, and cloths. England manufactures so 
much woollen clothing, that it was formerly con- 
sidered the staple commodity of that country, 
and to mark the estimation in which it was held, 
the Lord Chancellor sits upon a woolsack. The 
woollen manufactures of the United States are 
becoming very important. 
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LESSON XXIV. 

SILK. 

Silk is the production of a caterpillar, and con 
Btitutes the covering in which it envelopes itself, 
when it changes from the larva state to that of the 
chrysalis. From this inanimate condition it 
emerges as a moth, and having laid its eggs, it 
ftoon ceases to exist. When we consider that 
oar most luxurious and splendid attire is the pro- 
duction of a worm, how are we led to admire the 
power and wisdom of that Being, who works by 
such insignificant means ! 

The cocoon x)r web of the silk-worm is an oval 
ball of silk, which it has spun out of a substance 
secreted in its own body. The shades of the silk 
vary from the palest straw-color to deep yellow. 
In a state of nature the silk-worms form their co- 
coons upon the Mulberry -tree itself, where they 
shine like golden fruits amidst the leaves; but 
the colder (Climates of Europe will not allow of 
their being reared in the open air. They are in 
consequence kept in warm but airy rooms, and 
fed with mulberry -leaves till they are fully grown. 
They change their skin several times while they 
are in the caterpillar state ; at length they become 
so full of the silky matter that it gives them a 
yellowish tinge ; they then cease to eat. Twigs 
are now placed over them upon little stages of 
wickerwork, on which they immed\a\fc\^ V^^wXa 
lojin their webs. When these aie feiv^'fe^i ^^ 

12* 
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silk is wound off, which when unravelled, measures 
from seven hundred to one thousand feet. After 
separating the downy matter on the outside called 
Jlos^ the cocoons are thrown into warm water to 
dissolve the glutinous particles which had caused 
the silk to adhere, and the ends of the threads 
being found, several are joined together and 
wound upon a reel ; this is called raw silk. It 
next undergoes some operation to cleanse it, and 
render it more supple, after which it is twisted 
into threads of different degrees of fineness as re- 
quired by the weaver; in this state it is called 
thrown silk. The excellence of silk as a material 
consists in its strength, lightness, lustre, and its 
being capable of taking the finest dyes. Silk 
may be made into substances varying in thick- 
ness, from the finest transparent gauze, to the 
richest velvets and brocades. The English manu- 
facturers are chiefly supplied with silk from 
China, Persia, and Italy. France is the most 
northern climate in which silk is produced in any 
quantity. The manufacture of silk is already 
commenced in the United States. 



IJESSON XXV. 



COURT PLASTER. 



Court-plaster is a black, adhesive, thin sub- 
stance, applied to wounds on the skin, to protect 
them from the injurious effects of the air. The fol- 
lowing is the manner of pTevai\i\^\\.\ ^vVkW V^lnck 
yarsnetis stretched oua£taaie\ «i -w wol >w\\j5ckss8!L 
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of isinglass (a glutinous substance prepared from 
the bones of fish, particularly the whale) is ap- 
plied with a brush equally over the surface- 
when dry, this is repeated a second or third time. 
It is next washed over with some Benzoin dis- 
solved in spirits of wine. Benzoin is a resinous 
gum, which is found on a tree growing in Suma- 
tra. It possesses an aromatic perfume, and acts 
as a styptic, i. e. stanches blood. It is also the 
chief ingredient in Friar's Balsam, and gives it 
the healing virtue it possesses. 



LESSON XXVI. 



SJLFFHOX. 



. Safiron is the orange-colored pistil of a species 
of crocus, the leaves of which appear in spring, 
and the blossoms in autumn. It abounds in the 
neighborhood of Saffron Walden, in Essex, Eng- 
land, which takes its name from that circum- 
stance. It is also common in our American gar- 
dens. The flowers are gathered every morning 
just before they expand, and as they continue to 
open in succession for several weeks, the saflron 
harvest lasts a considerable time. When the 
flowers are gathered, they are spread on a table : 
the upper part of the pistil only ^s of any value. 
When a suflicient quantity of these are collected, 
they are dried upon a kind of portable kiln ; over 
this a hair cloth is stretched, and upon it a few 
sheets of white paper ; the safl&iflriP^^^upon 
ti^ae to the thickness of two Q 
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whole is then covered with white paper, over 
which is placed a coarse blanket or canvas bag 
filled with straw. When the fire has heated the 
kiln, a board, on which is a weight, is placed 
upon the blanket and presses the saffron together. 
It is used as a medicine, serving as a slight tonic, 
and to exhilarate the spirits, also to flavor cakes^ 
and to form a yellow dye« 



LESSON xxvn. 



BUTTER. 

Butter is an unctuous substance prepared from 
the milk of the cows. When milk has been al- 
lowed to stand a few hours, a thick rich substance 
called cream rises to the surface. This is skim- 
med off*, and by being briskly agitated is converted 
into butter. The instrument by which this ope- 
ration is performed is called a chum ; a certain 
degree of heat assists the process. The butter 
that is required to be kept any length of time, is 
salted and packed in small tubs or barrels. Be- 
sides the butter there is another substance re- 
maining in the churn, which is called buUenmUc 
The person who tends the cattle is called a cow- 
herd : and the place where the milk is kept is a 
dairy. 
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LESSON xxvra. 

CHEESE. 

Cheese is prepared from milk which is coagu- 
lated by mixing it with a liquor called rennet, 
which is made by steeping the inner membrane 
of a calf's stomach in water; the curds thus 
formed are a white solid substance ; they are 
separated from the whey or watery particles, and 
then pressed and dried. A color is usually given 
to cheese by saffron or by a substance called 
armoMOf which is the seed-vessel of a shrub grow- 
ing in the West Indies. 



LESSON XXIX. 

PUTTY. 

Putty is a soft unctuous substance which 
hardens by exposure to the air, and is used by 
glaziers to cement the glass to window-frames. 
It is composed of linseed oil and whiting, some- 
times with the addition of white lead. The 
whiting is ground into a fine powder, and the oil 
and white lead are worked into it, till all the sub- 
stances are thoroughly incorporated together. 
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LESSON XXX. 

STARCH. 

Starch is a substance obtained from severtil 
mealy vegetables ; it is generally prepared from 
wheat by the following process. ' The wheat is 
put into tubs of water, and exposed for some days 
to the heat of the sun, which brings on a degree 
of fermentation : the water is changed twice a 
day. Having by this process become sufficiently 
softened, it is poured into large canvas bags, 
which are worked or beaten, in order to separate 
the husks from the mealy particles, which are 
received into an empty vessel. Fresh water is 
again poured upon them, and after this has been 
well shaken, it is left to settle; the water is 
poured off, and the sediment which remains at 
the bottom of the vessel is starch : this is fortded 
into small pieces and dried. Starch, with the 
addition of smalt or stone blue, is used- to stifien 
linen ; it is also formed into a powder for the hair. 
Starch or Fecula is the nutritive part of most 
grains and roots ; it may be extracted in con- 
siderable quantities from potatoes. 



LESSON XXXL 

FELT. 

Felt is the substance of Nvh\c\\ Uata are made. 
^t J3 composed of hairs ; tVioBe ol V)aft \s«w^x «^ 



I 



> 
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chiefly used by hatters. The operation of fehing 
depends upon a peculiar construction in all hairs, 
v^hich however smooth and even they may appear, 
have in reality a tiled or scaly texture on the 
surface. The scales are so placed, that they 
yield to the finger drawn along the hair from the 
root to the point, but present a resistance when 
moved in a contrary direction. In consequence 
of this peculiarity, if a hair be seized in the 
middle between the two fingers and rubbed, the 
root will gradually recede and the point will ap- 
proach the fingers, exhibiting a progressive motion 
towards the root; the imbricated surface, prevent- 
ing all motion in the opposite way. From this 
property, hairs, when beaten or pressed together, 
begin to move in the direction of the root, and 
are disposed to catch hold and twist round each 
other, and thus to stick into a close mass, which 
Is called Felt. Curled hairs entwine themselves 
more closely into one another than those which 
are straight though flexible, as these latter recede 
from the root in a direct line. The hatter how- 
ever finds them very useful : he spreads them 
over the surface of his coarser cloth, and when 
pressed, these fine straight hairs moving in the 
direction of their roots form a coating ; their base 
being inserted in the felt, while their extrem- 
ities remain free. It is in consequence of this 
tendency to felt, that woollen cloths increase in 
thickness, and contract in length and breadth, by 
being washed; and that they do not ravel out 
when cut. The Zetlanders, availing themselves 
of this peculiar construction of hairs, felt their 
wool by putting it into nanow Inkta ^ UM^nttr 
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where it is exposed to the continual motions of 
the tides. 



LESSON xxxn. 



FOBCEXiAIlV. 

Clay 8Ad flint are the chief ingredients in the 
manufacture of porcelain, from the coarsest pot- 
tery to the finest semi-transparent china. The 
clay makes it work easily into shape, the flint 
makes it hard and a little glassy. The following 
is the usual process carried on in the English 
manufactories of Chinaware. The flints are 
first reduced to powder by the action of fire, then 
mixed in certain proportions with Cornish gran- 
ite,* and ground to a very fine powder; water 
is poured upon this mixture, and it is twice 
strained through silken seives. It is then boiled 
till it is of the consistency of cream, and the 
watery particles being evaporated, it becomes a 
tough paste. A portion of this substance is then 
placed upon a turning wheel ; and moulded by 
the hand with a precision and rapidity, that 
practice only can give. This is the manner in 
which vessels of a circular shape are formed, as 
bowls, plates, cups, and saucers. Utensils of 
other forms are made in moulds of gypsum, the 
pores of which absorbing the moisture of the 
clay, the vessels are contracted in size, and thus 

* The two principal ingte&\«iitB ^ ^tvoitA «n min and 
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easily loosened from the mould. Each vessel 
thus formed is placed in a separate clay case. 
The furnace is filled with these, and then bricked 
closely up, and they are subjected to a red heat 
for sixty hours. The temperature is then 
gradually lowered, and when the porcelain is 
withdrawn, which in this state is called biscuit, 
it is a white, dull, porous substance. This process 
greatly diminishes the size of the vessels ; which 
in this state readily receive the blue color, called 
cobalt ; it has the appearance of a dirty grey till 
glazed. The glazing consists of lead and glass,) 
ground to a very fine powder, mixed in water 
with some other ingredients which are kept secret. 
The biscuit is merely dipped into the glazing, 
and is then baked again for forty hours. It is 
now ready to receive all the other colors, and the 
gilding, which the pattern may require. It is 
then baked a third time for ten hours or more. 
Lastly, the gilding is burnished with bloodstone 
or agate, and the china is ready for the ware-room. 
The colors are changed by baking, appearing very 
dififerent when first laid on. 



13 
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INTRODUCTORY REMARKS 

ON 

METALS. 

In these lessons on the common metals, it is 
necessary to present the specimens to the class in 
their several natural and artificial states, that is to 
say, the native, the ores, and the manufactured 
metals. The teacher would find the interest of 
he pupils awakened hy the examination of the 
everal suhstances, and consequently that they 
would be more inclined to receive with profit the 
information conveyed. The plan of writing down 
the list of qualities has been again adopted with 
the metals, as they lead to a new range of ideas, 
and form so decidedly the characteristic distinc- 
tions of the substances. 

LESSON xxxm, 

GOLD. 

Qualities. 

It is perfect as a metul. 
malleable.* 1. 



* A solid piece of gold and some leaf-gold should be {»•> 
MQIIt^d to the class, and the extreme lightness and thiimeaci 
mileaf may be felt. 

^^'\CHKR. How waa tkvo gjoV^ xaaAa «^ ^emia.\ 
U»BEN. It wai beaten ouX. 



1 



LESSON XXXni. GOLD. 147 

It is ductile. 2. 

tenacious, — ^holding together strongly. 8, 

heavy. 4. 

indestructible, i. e. it cannot be destroyed* 

fusible. 

incombustible, i. e. it cannot be burnt ex 

cept by electricity, 
soft, compared with other metals, 
pliable, 
compact, 
yellow, 
solid, 
opaque, 
brilliant, 
reflective, 
sonorous, 
metallic. 
Not affected by any acid, but aqua regia.* 



Teacreiu With what? 

Children. With a hammer. 

All things that can thus be extended hy beating, are called 
mdUeaMe, from Lat Malleus, a hammer. 

Teacher. Could glass be thus beaten out ? Could chalk? 
Camphor? What quality prevents them from being malleable ? 

Children. Glass is brittle. Chalk friable. 

Teacher. What quality in gold then renders it malleable ? 

Children. Its being tenacious. 

Teacher. What other quality in gold arises from its be- 
ing tenacious ? 

Children. It is ductile ? 

Teacher. Ductile is derived from Lut Duoo, I lead. 

Aqua regia (royal water) ii a nuztare of imiriatio Mid 
and nitric acid. 
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It is a perfect metal, because it does not lose 
any of its weight when fused. 

When the children understand fully the difler- 
ent qualities, the teacher may mention to them 
the facta that illustrate the extraordinary degree 
in which the peculiar qualities exist. 

1. '' Malleable." A grain of gold the size of 
a pin^s head, may be beaten out to cover a space 
of 50 square inches. 

2. '' Ductile." A grain of gold can be drawn 
out to cover a wire of 352 feet in length; a 
guinea can be drawn out to reach nine miles and 
a half. 

3. " Tenacious." A wire of an inch in di- 
ameter will support 500 pounds without breaking* 

4. "Weight." It is nineteen times heavier 
than water of the same bulk. 

Uses of Gold. 

When alloyed* with copper, gold is used as 
coin and for ornamental purposes; its beauty, 
and its not being liable to rust, fit it for the latter 
purpose. 

The gold used in coinage, called standard gold, 
consists of a mixture of gold and copper. 

Gold thread is made by covering silk or silver 
with gold beaten very thin. 

* The combinations of metals with each other are called 
in chemistry, alloys, but this term is commonly employed to 
designate those substances which lessen the value of any with 
which they are united. 
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Gilding is the art of covering the surface of a 
substance with gold : this is effected by applying 
it either in the state of a leaf, or liquid gold. 

Quicksilver dissolves gold, and unites with it, 
and has from this circumstance been used in gild- 
ing buttons, an effect which is produced very 
rapidly by the following process. The metals are 
mixed together, and the buttons immersed in the 
compound. They are then exposed to great heat, 
by which the mercury is evaporated, and the gold 
is left upon the buttons. 

The purple color used in porcelain is obtained 
from gold. 

Gold is beaten into leaves upon a smooth block 
of marble fitted into a wooden frame about two 
feet square ; on three sides there is a high ledge, 
and the front has a flap of leather attached to it 
which the workman uses as an apron to preserve 
the fragments that fall off. There are three kinds 
of animal membrane used in the operation. For 
interlaying with the gold the smoothest and 
closest vellum is procured ; and when the gold 
becomes thin, this is exchanged for much finer 
skin made of the entrails of oxen prepared for 
this purpose, and hence called gold beaters^ skin, 
and the whole is covered with parchment to pre- 
vent the hammer from injuring it. After the 
gold has been reduced to a sufllicient degree of 
thinness, it is put between paper which has been 
well smoothed and rubbed with red bole* in order 
to prevent it adhering to the gold. 



* Bole, a kiTid of earth. 
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fwrof^raphiral and Gtc^oqieaJL dtuatian of Gold* 

iliM in fniind principaliv in hot climates, either 
nRtivn c>r nn an ore. A metal is called native 
wliPii it cK*r.iirH in nature pure, and an ore when 
niixpfl with nihrr suhstances. Gold is found in 
minpR in Brn/.il, IVni, and Mexico. Part of the 
wrptrrn vtwut of Africa is called the Gold Coo^t, 
i\\M\\ \\w ^>lil fitist brought down by the natives 
10 U-^Ao with. A groat quantity cSf gold is ob- 
Ifiii^oil in tho form of fine sand from Americaa 
n\s\\ AfnoJin rivrrs: and in small quantities from 
iW IVtrmtH*. tho Rhino, and the Rhone: it 
>K «tii^M|>i>M^«) fo he wasliod down by the mountain 
^Mn^'■nl*. Tho wandering tril>os of gypsies em 
Tv)iM ihomsolvos in washing it from the beds of 
tV Knn>|H*an rivors. 'I'ho Ilimlaya mountains in 
\«i4 jiro rich in &^»KI. It sometimes occurs in 
vW ^rins which run through the nwuntains, and 
nmiolinies in nnuutt-d masses in soils that are 
«»ndont]y tho ruins of riH*ks. The mines which 
f«wmcrly yioKK'il the largest quantities of gold 
w<»ro those of IVru uud Lima; the principal of 
Knrope are tluwo of Uuiigury and Saltzburg. The 
iiKxlo of extraoiing gtWd from the ore, is by re- 
ducing tho wholo to tine [H>wder and mixing it 
with quicksiluT. 'IV latter unites with erery 
|iarticlc of tho gold, but boing incapable of fcwm- 
ing a couibiuutioa with any but metallic sub- 
stances, it sepurati's the gold from the earth with 
which it is iuterniixod. " The quicksilver which 
fcrta abi^orbod tho gold, is then evaporated by 
ujoaijs of heat, lcaL\*\ng \\ie ^xrc^ \&&\A >&. the 
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el. Certain parts of the States of* North and 
;h Carolina, and Georgia, have recently been 
id to abound in gold. 



LESSON XXXIV. 

SILVER. 

Qualities^ 

It is malleable. 1. 
ductile. 2. 
tenacious. 3. 
heavy. 4. 
indestructible, 
fusible, 
soft, 
flexible, 
perfect metal, 
opaque, 
white, 
solid, 
compact, 
natural. 

subterraneous production, 
brilliant, 
reflective, 
sweetly sonorous, 
not afiected by common acids. 

I. " Malleable." Silver can be reduced to a 
nness nearly equal to that of which gold is 
>able. 
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2. " Ductile.*' It can also be drawn out to the 
finest wire. 

3. " Tenacious.'' A wire one-tenth of an inch 
in thickness will support 277 pounds without 
breaking. 

4. *' Weight." It is about eleven times hea?ier 
than water. 



« 



• Uses of Silver. 

Silver is combined with copper for coin, to 
render it harder and better adapted to receive a 
fine and sharp impression on being cast The 
same alloy is employed for ornamental purposes. 

Silver is used much as a casing td copper uten- 
sils, to prevent the injurious effects of acids, or to 
render them more pleasing to the sight. The most 
permanent plating is effected by taking two thin 
plates of silver and copper, the former in the pro- 
portion of one to twelve of the latter ; a little pow- 
dered borax is placed between them to promote 
the fusion of the two metals, which afler being 
ex{X)sed to a white heat, will be found firmly 
united; this is passed between rollers till the 
whole is of the proper thickness for the intended 
manufacture. 

Silver dissolved in aqua fortis (nitric acid) 
yields crystals, which being afterwards melted in 
crucibles, form what is called lunar caustic. This 
preparation, is of considerable value in surgical 
operations being employed to bum away proud 
flesh ; and also for consuming warts, wens, and 
other excrescences on the skin. Indelible or per- 
mtLnent marking ink, used loi loaiVYc^VvckAa^ if 
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made by dissolving nitrate of silver (lunar caustic) 
in water, and adding gum. The yelJow color 
employed in porcelain painting is obtained from 
silver. 

Geological and Creographical situation of Silver* 

Silver is found native and as an qre, in mines 
and veins. America is the country richest in 
silver mines. It is also found in Saxony, Bohe- 
mia, Norway, Hungary, and England ; but the 
mines of Mexico and Peru furnish annually ten 
times more than all those of £urope together. So 
poisonous are the exhalations from the mines of 
Peru, that many thousands of Indians have perish- 
ed in them, and the cattle that graze on the out- 
side are affected by their malignant vapors. The 
quantity found in England is not great ; it is 
taken from the lead mines of Cumberland, Corn- 
wall, and Yorkshire. A large block was found 
at Freyburg in Saxony, upon which Duke Albert 
took his dinner. When melted, it yielded 44,000 
pounds of pure silver. 

The ores of silver are very numerous, and va- 
rious methods are employed in different countries 
to separate it from the ore. In Mexico and Peru 
the mineral is pounded, roasted, washed, and 
then mixed with mercury, in vessels filled with 
water, a mill being employed for the purpose 
of more perfectly agitating it, which thus causes 
them to combine. The silver unites with the 
mercury, and being submitted to heat, the latter 
ifl evaporated. The pure metal is then melted 
*iad cast into bars or ingota. 
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LESSON XXXV. 

aUICKBILYEK OK MEBCUKT* 

QuaJUies. 

It is heavy. 1. 
fluid. 2. 
cold. 3. 
divisible. 4. 
*volatile when heated, 
white. 

brilliant. 5. 
opaque. 

least tenacious of all bodicB. 
dilatable by heat, 
medicinal, 
natural, 
inanimate, 
mineral. 

1. "Weight." .Nearly fourteen times heaviet 
llian water — the heaviest known fluid. 

S. " Fluid." It always retains its fluidity in 
,iur temperature, but in countries near the polcB 
■I congeals, and then is malleable, ductile and 
'.fuucious. 

3. " Cold." It is the coldest of all fluids, and 
len boiling. 




/ 
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4. It is capable of division, by the slightest 
ort, into an indefinite number of particles, each 
a spherical shape. 

5. The brilliancy of metals is so peculiar and 
eat, that it is called the metallic lustre. 



UaeB of QuicJmlver, 

Quicksilver penetrates and soflen? other metals, 
nng its own fluidity and' forming a kind of paste 
lied an Amalgam. This affinity or attraction 
at it has for the other metals makes it exceed- 
gly useful in separating them from substances 
th which they are found combined ; they leave 
ese to unite with the mercury, and this being 
latilized, the pure metal remains. It is easily 
fected by the atmosphere, and is on this account 
ed in Thermometers and Barometers.* The 
dermometer is an instrument constructed in the 
Uowing manner: — a tube of glass terminating 
a hollow ball which contains mercury, is 
unged into boiling water, which causes the 
ercury to expand and rise to a certain height, 
t this point, which is called boiling heat, the 
be is broken off and hermetically sealed ;f the 

* Barometer from Papos (baro8) weight and fterpov {metron) 
neasure. Thennometer from ^tp/us (AoQ* 

t In order to teal any thing hermetically, the neck of a 
MB tube IB heated till on the point of melting, ani then with 
pair of hot pincers it is closely twisted together, by which 
MUM the air is excluded. Hermetically is derived ftom 
vrmeg, a name of Mercury, the deity of ancient mythology 
■0 iktm thought to preside over the arts, particulaily chem- 

7 • 
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freezing point is then ascertained, and marked, 
and the intervening space graduated. The Ther- 
mometor, by thus marking the expansion and 
contraction of the quicksilver, indicates the in- 
crease and decrease of heat and cold in the at- 
mosphere. 

To form the Barometer a glass tube open at 
one end, and filled with quicksilver, is immersed ai 
in a bowl containing some of the same fluid. 
Part of the mercury in the tube flows into the 
cup, leaving a space to which the air cannot gain 
access, consequently there is a vacuum. The at- 
mosphere, when heavy, acts upon the mercury in 
the bowl, causing it to rise in the tube, and when 
light, the pressure being removed, allowing it to 
descend. The Barometer, by thus showing the 
weight of the air, indicates the probability of wet 
or dry weather. For when the atmosphere is 
light, it no longer supports the vapor and clooda 
which float in it, and they consequently descend 
towards the earth; but when the air is more 
dense, they are borne up, and we have fine 
weather. The elevation of mountains is also as- 
certained by means of the Barometer, for as itia 
known that the rarity of the atmosphere increases 
in proportion to the ascent, the height is easily 
calculated. 

Quicksilver is also used for coating mirronu 
This process is eflTected in the following manner: 1 
a sheet of tin foil the size of the plate of glass } 
is placed evenly on a smooth block of stone; I 
over this is pouted some a^YOK&^N^-t^ ^'i^asS^ ^ ^ 
carefully spread MpoT\ \\. V\V\v ^ ^e^^«^ ^\ tsS^Swr. 

quickly iorl^^n oxVAell . >A-V .,,^«««-N 
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this being removed, more of the fluid is poured 
upoD it. The glass is then held horizontally, and 
carefully slid over the amalgam, sweeping before 
it the superfluous mercury, and any more oxide 
that may have formed. Weights are then placed 
upon the glass, and after having remained several 
days, the mixture adheres firmly and forms the 
mirror. 

Vermilion, used in coloring sealing-wax, and 
the medicine called calomel, are preparations of 
this metal. 



Geographical and Geological situation of 

Mercury. 

Mercury is found in the native state in 
globules or drops in the cavities of mines ; but 
it is most frequently combined with sulphur, 
forming the mineral called cinnabar, which is of 
a red color. 

The quicksilver mines of Idrea are said to yield 
annually 100 tons; those of Spain still more; but 
the mines of Peru are the richest. 

The mines of Idrea were accidentally dis- 
covered about three hundred years since. That 
part of the country was then much inhabited by 
coopers ; and one of the men, when retiring from 
work in the evening, placed a new tub under 
a dropping spring, to try if it would hold water, 
and when he came in the morning he found it so 
heavy that he could scarcely move it. On 
exajninatioD, he found a aamm^ ^tv^^xw^^^snsx^ 
It the bottom^ which proved \o \sfe ojix^i^^^^- 
Vben tbia circumstance vraa toa^ V\tfs^^^ ' 

14 
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society was formed to discover and work the mine 
from whence the mercury had issued. In some 
parts of the mine, it flows in small streams, so 
that' in six hours as much as thirty-six pounds 
have been collected. In other parts of the mine 
it is diffused in small globules. 



LESSON XXXVI. 

LEAD. 

Qualities* 

It is heavy. 1 
fusible. 2. 

bright, when first melted or cut. 
malleable, 
ductile, 
very soft. 3. 
pliable. 

livid, bluish gray, 
easily calcined, that is, reduced by 

heat to a friable substance* 
solid. 

sometimes amorphous, 
crystallized, 
opaque, 
mineral, 
tarnishes easily* 
inelastic* 
natural* 

a gray streak on paper* 
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1. Weight — ^It is eleven times heavier than 
rater ; rather heavier than silver. 

2. It melts at a much lower temperature than 
the other-metals. 

8. It is the softest of all metals. 



Uses of Lead. 

The calx^ of lead is the basis of many colors, 
ivhich are obtained from it by different degrees 
of heat. Red lead and white lead, so much used 
in paints, are the calces of lead. They are 
soluble in oil, and are all very poisonous, and 
occasion the ill-health to which painters are sub- 
ject. Any acid will extract a poison from lead, 
and therefore the use of it should be avoided in 
culinary operations. It is employed in glazing 
and pottery. 

When rollefa between iron cylinders to a re- 
quisite degrc^e of thinness and uniformity, lead 
is employed to cover the roofs of houses and 
churches ; though, in case of fire, its melting is 
attended with much danger. It is also used for 
gutters and pipes of houses, and for cisterns and 
reservoirs for water, because it does not rust. 
Rust is occasioned by the oxygen uniting with a 
metal ; but the oxygen of the water having a 
greater affinity for hydrogen, its other constituent, 

* Calx is the dross formed on the surface of lead, when 
Rielted. This name is now generally applied by chemists to 
those substances which have been reduced by burning to a 
fiiable state. The operation by which this effect is produced 
is eailed cakmatUnu 
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than for lead, it does not separate from the 
to unite with this metal. 

The great softness of lead, and its bei 
easily fused, are the properties which have bi 
it so much into use. The persons who w 
are called Plumbers, from the Latin, plw 
lead. The solder they use as a cement 
alloy of lead and tin, in the proportion c 
parts of the former to one of the latter. 

Great quantities of lead are consum 
making shot. The metal for this purp< 
alloyed with arsenic, to render it more har 
brittle, and capable of assuming a pei 
spherical shape. Shot are formed by dn 
the melted alloy into water, through an ii 
copper frame, perforated with round holes, 
are larger or smaller, according to the si 
shot are required to be. Mixed with anti 
lead is used for printing- types ; and, with t 
copper, it forms pewter. 



Geological and Geographical situaiion of 

Lead abounds in England, particularly 
counties of Derby, Northumberland, Son 
Cornwall, and Devon, and in Wales. It is ] 
ful also in Scotland, Germany, France 
America. It is very much doubted wheth< 
ever found native ; it occurs frequently con 
with sulphur, when it is called galena. 

The lead mines of Missouri are perha 
most important in the world. When the 

ugbi out of the m\ue,\\.*\^^Qit\fe^^\A^ 




LESSON XXXVI. ^LEAD. 161 

free it from dirt and rubbish ; it is then spread, 
ind the best pieces are separated. After the ore, 
)7 picking and washing, has been sufficiently 
cleansed from extraneous matter, it is roasted* in 

1 kind of kiln, to free it from the sulphur usually 
combined with it. The next process is to mix it 
with a quantity of coke,t and submit it to the 
fmeliing furnace. In this there are tap-holes, and 
when the lead is melted these are opened, to allow 
it to run in a fluid state into an iron vessel. The 
Iross which floats on its surface is skimmed ofi*, 
uid the metal is taken out by ladles, and fx)ured 
into cast-iron moulds with round ends. It is then 
i^alled pig'had, and is fit for use. 



* Rooidng is the process by which the volatile parts of an 
)re are evaporated. Smelling is that by which the pure metal 
8 separated from the earthy particles combined with it in 
he ore. This is done by throwing the whole into a furnace, 
ind mixing with it substances that will combine with the 
mrihy parts; the metal being the ht^avieet, falls to the 
lottom, and runs out by the proper openings, in it/ pore 
aetallic state. 

t Coke is fuel, made by burning pit-coal under earth, and 
inenching the cinden ; as charcoal is made with wood. 



14* 
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COFFEB. 

QualiHes^ 

It is heavy. 1. 
tenacious. 2. 
very sonorous. 3. 
fusible. 4. 
elastic. 5. 

capable of extreme divisibility* 
malleable, 
ductile, 
compact, 
opaque. 

orange brown color, 
mineral. 

sometimes crystallized* 
amorphous, 
brilliant, 
reflective, 
sapid, 
hard, 
odorous, 
solid, 
medicinal, 
easily corroded 
useful* 
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1. ** Weight." Copper is eight times heavier 
tlian water. 

2. " Tenacious.'' A wire one-tenth of an inch 
'in thickness will support two hundred and ninety- 
i^ine pounds and a half without breaking. 

3. It is the most deeply sonorous of all metals. 

4. It is more easily fused than iron, but less so 
^han gold or silver. 

5. It is the most clastic metal next to iron. 

6. A grain dissolved in an alkali will give a 
perceptible color to more than 500,000 times its 
weight of water. 

Uses of Copper. 

The uses of copper are numerous and im- 
portant. When rolled into sheets between iron 
cylinders, it is used to cover the roofs of houses, 
especially arsenals and manufactories, where there 
is liability to fire. The bottoms of ships are 
coppered, in order to make them sail faster and 
to prevent shell-fish from perforating the wood. 
Plates of copper are used for engravings ; which 
is done with a sharp instrument or by corroding 
them with aqua fortis.* The copper is covered 
with wax, and the design sketched upon it with 
a pointed instrument ; the aqua fortis reaches the 
copper just in those places where the wax has 
been removed by the sketching, and eats into it. 
Copper is much used for cooking utensils, but 
great care is necessary, for should any acid or 

* Aqua fbrUs (strong water) is nitric acid diluted with 
water. 
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even water be allowed to stand any time in the 
vessels, a poison is extracted ; but while boiling, 
this evil does not arise. It is customary, in order 
to prevent any danger, to line copper vessels with 
tin. Verdigris is a rust or oxide of copper, usually 
prepared from that metal by corroding it with 
vinegar. There is a large manufactory at Mont- 
pelier in France, where verdigris is prepared in 
the following manner :— copper plates and husks 
of grapes are placed alternately one upon another; 
the latter speedily corrodes the surface of the 
metal. The verdigris thus formed is scraped off 
as it collects on the copper ; it is afterwards dried 
and packed in casks or bags. It is chiefly em- 
ployed in dying, and is a most virulent poison. 
Copper is used in the manufactories of gunpowder, 
because it does not like iron give out sparks by 
collision. There are several alloys of copper. 
Brass is the most important : it is compounded of 
zinc and copper, in the proportion of three parts 
of the former to one of the latter. This is a very 
beautiful and useful substance ; it does not rust 
so easily as copper ; is more ductile than either 
that metal or iron, and is therefore used iii the 
construction of musical and mathematical instru- 
ments, and in clock work. Sieves and D^inds are 
woven of brass wire of citreme fineness. Brass 
is used botW for purposes of ornament and use. 
Bronze and the metal of which cannon are made 
are alloys of copper with tin. Bell metal is three 
parts copper and one tin. 
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iphical and Geological sitiuition ofCopper^ 

)er is found in Sweden, Saxony, Annerica, 
eat Britain. It was well known to the an- 
the Bible speaks of the workers of brass 
the flood. 

found in a great variety of forms ; some- 
1 masses of pure metal, but more frequently 
ed with other substances, particularly sul- 
The copper mines of Anglesea are very 
Live ; they are situated on the top of a 
in, and form an enormous cavity more than 
rds long, 100 broad, and 100 deep. The 
obtained from the mine either by pick- 
by blasting the rock with gunpowder. It 
broken with a hammer into small pieces, 
ration which chiefly employs women and 
n. After this it is piled on a kiln, to the 
>arts of which flues are attached, that com- 
te with sulphur chambers. The kiln is 
I*, and the fibres lighted in diflerent parts 
i ore may undergo the process of roasting, 
lole mass gradually kindles, and the sul- 
liich is combined with the ore is expelled 
;s by the heat, and is conveyv^d through 
!S to the sulphur chamber. This process 
8 from three to ten months, according to 
e of the kilns. When the operation is 
te or the ore is freed from the sulphur, it 
itted to the smclting-houses, where, by the 
heat it undergoes, the pure metal is forced 
. fluid state. 
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IBON. 

QuaJUies* 

It is elastic. 1. 
ductile. 2. 
heavy. 3. 
tenacious. 4. 
malleable, 
liable to rust. 5. 
sonorous, 
mineral, 
fusible, 
hard. 

very fusible, 
livid gray-color, 
bright, 
reflective, 
solid. 

susceptible of a high polish, 
cold. 

sometimes amorphous, 
crystallized. 

1. In the state of steel it is the most elastic 
of all metals. 

2. Iron is more ductile than gold ; it may be. 
drawn into a wire as ftne as X\ie VxroiaxiXsKix* 
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. It is the lightest of the common metals ex- 
tin ; between seven and eight times heavier 

I water. 

. Most tenacious of the metals. A wire about 
tenth of an inch in diameter will support 550 
ids without breaking. 

The air is composed of two ingredients, 
fen and nitrogen ; the former having a greater 
ity for iron than for nitrogen, attaches itself 
, and then forms the oxide of iron, commonly 
id rust. 

Uses of Iron. 

Dn is the most useful of all the metals, and 
very early became acquainted with its value. 

es speaks of furnaces of iron and of the ores 
which it was extracted. By means of this 

II the earth has been cultivated, houses and 
3 built, and without it few arts could be prac- 
. Iron is used in three states, cast iron, 
ight iron, and steel. When reduced to a 
d by the action of the smelting-furnace, 

received in furrows made in a bed of 
: the larger masses which have flowed into 
nain furrows are called sows, the smaller pigSj 
xyn. In this state it takes the name of cast 
, and from the process it has undergone it is 
*me extremely hard, and having lost its tena- 

it resists the hammer and the file, and is 
brittle ; it is of a dark gray or blackish color, 
used for the backs of chimneys, grates, boil- 
pipes, rail-roads and common cannon-balls. 
Ist iron is converted into tcroug^t ircwv Vs^ k 
f88 called blooming ; it ia \]i[ixo^Tk \u\x> ^ ^osi* 
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nacc and kept melted by the fire produced liy 
combustibles ; it reiniins in this situation for 
al>out two hours, a workman being continuafiy 
employed in stirring it, until, notwitlistanding the 
lieaf to which it is exposed, it acquires by degrees 
consistency and tenacity, and congeals into t 
mass which is now malleable. It is taken out of 
the furnace while hot, and violently beaten by a 
large hammer, worked by machinery ; in tlui 
manner it is formed into bars of iron. The value 
of wrought iron in machinery, and tools of all de- 
scriptions, is incalculable. 

Steel is prepared from wrought iron in the fol- 
lowing manner : the bars of iron arc kept in con- 
tact with burning charcoal for several hours in 
earthen crucibles, from which the air is excluded. 
Steel, if heated to redness and then suffered to 
cool slowly, becomes soft and pliable; if plunged 
while hot into cold water, it is rendered suscepti- 
ble of a high polish, and acquires such extreme 
hardness as even to scratch glass, while at the 
same time it becomes clastic and brittle. Its soft^ 
ness and ductility may however be restored by 
heating it again and cooling it slowly. Steel va- 
ries in color under the influence of heat ; first it 
assumes a straw color, then a light yellow, purple, 
violet, red ; deep blue succeeds, and last of all a 
bright blue. These hues indicate the different 
tempers which steel acquires, from that proper for 
common files, to that requisite for the finely 
clastic spring of watches. Steel is used for all 
kinds of edged tools, in which keenness is neces- 
sary : it is also much employed for ornamental pur- 
poses, on account of the e\eo^tvX ^v^^Vsia&^vt 
^^~DaWe of taking. In mc^\c\ue %Xfi^\^ ^^sj®*- 
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s a tonic* Waters which pass over iroi) and 
ne impregnated with it, are called chalybeate 
s : those of Tunbridge and Hampstead are of 
lature. Steel is a combination of iron, and 
ill portion of carbon. Cast iron contains a 
er proportion of carbon, and is probably sat- 
d with it. Cast iron is converted into 
ght iron, by burning away the carbon, and 
ly depriving it of its oxygen, 
umbago or black lead, which is employed in 
nanufacture of pencils, is an ore of iron, con- 
ng nine parts of carbon to one of the metal : 
;ient is found in Cumberland to supply the 
I of England. The bronze color used in 
elain painting is an oxide of iron. Meteoric 
5S, which have been the subject of so much 
jcture, and which are now generally believed 
3 ejected from volcanoes in the moon, are a 
ies of iron ore. 

3n is very valuable from the magnetical prop- 
s it may acquire. By these it enables the 
ner to steer across the ocean, the traveller to 
;t his course with safety in the pathless desert, 
the miner to guide his researches after sub- 
neous treasures. The loadstone or natural 
net, is an oxide of iron ; it communicates its 
3rs to bars of iron or steel, when placed in 
act with them. The artificial magnet is now 
ys used ; as it possesses and retains all the 
erties of the loadstone. The qualities which 
er it useful, are 1st, its attracting iron, and 
its polarity, or the power by which it points 
le poles when freely suspended. One end in- 
ibly turns to the North, and the other ta ttkA 
b, except when it apptoacXift^ ^^ ^^^^^^i^ViK^ . 

15 '■ 
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the directive power ceases altogether, which cir- 
cumstance constitutes one of the great difficulties 
in navigating the Arctic Regions. 

The opposite poles when presented to each 
other, are attracted at one end and mutually re- 
pelled at the other. 

The mariner's compass is a circular box, in 
which a magnetic needle is placed in such a man- 
ner that it can move in every direction. 

Geological and Geographical situation of Iron. 

Iron is the most universally diffused of the 
metals. It is everywhere produced in greater or 
less quantities ; but England, France, Sweden, 
and Russia, are richer in this metal than the other 
countries of Europe. It is very rarely if ever 
found in a native state, but generally as an oxide, 
or in combination with Sulphuric or Carbonic 
Acid. 



LESSON XXXIX. 

QuaUHes* 

It is heavy. 1. 
soft. 2. 
malleable. 8. 
ductile, 
fusible, 
white* 
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It is q)aque. 
solid, 
brilliant. 

very little elastic, 
useful, 
pliable. 

easily calcined, 
natural, 
mineral, 
reflective. 

sonorous, making a crackling noise 
dilatable by heat. 

1. It is seven times heavier than water, though 
tightest of the ductile metals. 

2. It is softer than silver, but harder than 
lead. 

3. Tin may be beaten into sheets the lOOOtb 
part of an inch in thickness. 

Uses of 7^n. 

Tin is chiefly employed in the manufacture of 
culinary utensils; they are not however made 
of solid tin, but of what is called tin plate, which 
is thus prepared. Thin iron plates are first 
cleansed completely, by washing them in water 
and sand ; they are then dipped into melted tin, 
afterwards steeped in water mixed with sulphuric 
acid. This process causes the tin not only to 
cover tlie surface of the iron plate, but to pene- 
trate it so that the whole mass becomes of a 
whitish color. Pins are made of brass wire 
tioned. When the pin is foimed, ^Ne"9Sfc\Sa^!5^sA^ 
wiib strata or layers of tia pW^^ X^X:^^*^^ ^ 
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brass pins ; the vessel is then filled with water *and 
some tartaric acid, by means of which the tin is 
dissolved, and after five or six hours' boiling, the 
pins are found uniformly tinned. It is the zinc 
of the brass which has an affinity for the tin, and 
forms the union which takes place. The pins are 
afterwards polished, by throwing them into a tub 
containing a quantity of bran,' which is set in 
motion by turning a shaft that runs through its 
centre, and by means of friction they become 
perfectly bright. The uses of tin in economical 
purposes are very various, particularly when laid 
over other metals, as in stirrups, buckles, 6lc* 
The oxide of tin is used in dying. 

Tin forms allovs with several other metals. 
These compounds have been mentioned before; 
as bell-metal, pewter, bronze. Tin leaves amal- 
gamated with mercury, are used for silvering and 
plating other metals. 

Geographical and Geological dtuaiion of Tin* 

Native Tin is never found, and its ore is of less 
common occurrence than that of iron. England, 
Germany, Chili, and Mexico, produce the largest 
quantity of this metal. The tin mines of Corn- 
wall were well known to the ancients ; and the 
Phenicians traded with the Britons for it long 
before the birth of our Savior. It is always found 
as an oxide, or mixed with sulphur and copper. 
It occurs chiefly in veins running through granite 
and other rocks. When it is taken from the mine, 
it is broken into small pieces, and streams of 
water passed over it, to he^ '\V ^^wsl ^^ wi*Sb^ 
MUi^L.! 1^ which it \b VTi\«nBMwA.\ \\Sak^^ 
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*oa&ted and smelted, when the metal is poured 
>ut into quadrangular moulds of stone, and re- 
ceives the name of block tin. 



LESSON XL. 



COMPARISON OF METALS. 

Gold, a perfect metal, is the most precious. 

most compact. 

heaviest. 
Its weight is between nineteen and twenty times 
that of water. 

Silver, a perfect metal, is next in value to gold 
and more useful ; its weight is between ten and 
eleven times that of water. 

Quicksilver is fluid. 

easily volatilized. 

immalleable. 
Its weight is between thirteen and fourteen times 
that of water. 

Copper is the most sonorous. 

elastic except iron. 
Its weight is between eight and nine times that 
of water. 

Iron is the most elastic. 

tenacious, 
useful, 
ductile. 
Its weight is between seven and ^\%bl ti\n»& \hal 
of water* 

*15 
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ocoming brittle. This is very remarkably 
}e with gold and lead, when united, the 
f which even in the trivial proportion of 
rrain to an ounce of gold, renders the mass 
estitute of tenacitv. 

hardness of metals is varied by combina- 
Gold, by combination with a small quantity 
>er, and silver, by a minute proportion of 
le metal, acquire such an increase of hard- 
lat these additions are always made to gold 
r which is to be exposed to wear. By a 
iddition of gold, iron is said to gain so 
bardness, as to be even superior to steel 
fabrication of cutting instruments, 
igc of color is a common effect of the union 
lis with each other. Arsenic, for example, 
resembles steel, and copper, which has a 
)r, afford by their union a compound, which 
irly the whiteness of silver. 

rder to ascertain how far the children had 
d the knowledge communicated to them 
e lessons, the following questions were 
hem to. answer in writing. 
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Lead is the softest. 

most easily fused. ^ 

Its weight is between eleven and twelve tinKr 
that of water. 

Tin, next to lead, is the softest of the metals; 
it dilates most by heat ; it is the lightest, its 
weight being only seven times that of water. 
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Oir KETALS IN GENERAL. 

Metals are simple elementary bodies, distin- 
guished by being heavier than all other sub- 
stances, — by possessing a peculiar lustre which 
is called the metallic lustre — by reflecting light 
and heat, — by their being opaque, fusible, malle- 
able, tenacious, ductile, and generally elastic. 
Upon this last quality seems to depend their fit- 
ness for exciting sound, or sonorousness. Metals. 
are capable of uniting with one another in a state 
of fusion; this union is called an allay. It is 
remarkable that by these combinations, metals 
undergo a considerable change in their properties, 
and acquire new ones not belonging to either of 
them when not united. Thus the weight of the 
alloy, or the two metals in combination, is some- 
times very different from the weight of both the 
metals taken separately : an alloy of silver with 
copper or tin, or one of silver or gold with lead, 
is heavier than the same quantities of those 
oocombined. TheVt d\it!,\L\\\\:^ «xvi \AAlle« 
ohanged and i^netdi^l vcci;^^t^^^^ 
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^•Uoy becoming brittle. This is very remarkably 

^lie case with gold and lead, when united, the 

*^tter of which even in the trivial proportion of 

llalf a grain to an ounce of gold, renders the mass 

^uite destitute of tenacity. 

The hardness of metals is varied by combina- 
tion. Gold, by combination with a small quantity 
of copper, and silver, by a minute proportion of 
the same metal, acquire such an increase of hard- 
ness, that these additions are always made to gold 
or silver which is to be exposed to wear. By a 
small addition of gold, iron is said to gain so 
much hardness, as to be even superior to steel 
for the fabrication of cutting instruments. 

Change of color is a common effect of the union 
of metals with each other. Arsenic, for example, 
which resembles steel, and copper, which has a 
red color, afford by their union a compound, which 
has nearly the whiteness of silver. 

Id order to ascertain how far the children had 
retained the knowledge communicated to them 
in these lessons, the following questions were 
given them to. answer in writing. 
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GOLD. 

1. What are the chief qualities of goldt 

2. What is its weight? 

3. Give a proof of its ductility. 

4. tenacity. 

5. malleability. 

6. Upon what other quality does its malleability 
depend 1 

7. What qualities are directly opposed to 
malleability ? 

8. What is an alloy? 

9. Why is gold alloyed for the purpose of 
coinage ? 

10. What metal is used as its alloy? 

11. How are buttons gilt? 

13. Describe the manner of forming leaf gold* 

13. In what states is gold found? 

14. What is an ore? 

15. What is meant by a native metal ? 

16. In what countries is gold found? 

17. What people employ themselves in sepa- 
rating it from the sands of' the European rivers! 

8ILYXB* 

are the c\i\ei \iiq^'^\«ri ^V «&;:«^\\ 
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3. What degree of tenacity does it possess 1 

4. What are the chief uses of silver? 

5. Upon what qualities do the uses of silver 
depend ? 

6* Describe the operation of plating. 

7. What is lunar caustic? and what are its 
uses ? 

8. Give a geographical and geological account 
of silver? 

9. Why are gold and silver called perfect 
metals? 



aUICKSILVES. 

1. What are the uses and properties of quick- 
silver ? 

2. What is its weight? 

3. In what respect is it remarkable as a liquid t 

4. What effect does heat produce upon it? 

5. Under what circumstances does a change in 
its qualities take place? and what is the change? 

6. What is an amalgam? 

7. Mention the uses of quicksilver* 

8. What are the properties that fit it for a 
barometer ? 

9. What for a thermometer? 

IC. How is a barometer made? and what is 
its use ? 

11. How IS a thermometer made! and what is 
its use ? 

12. What color is obtained from quicksilver? 

13. Where is quicksilver found? 

13*. What circumstance led to IhediacofQT^ ol 
be mines of Idria ? 
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QUESTIONS ON THE METAL& 



GOLD. 

1. What are the chief qualities of gold? 

2. What is its weight? 

3. Give a proof of its ductility. 

4. tenacity. 

5. malleability. 

6. Upon what other quality does its malleabilitj 
depend ? 

7. What qualities are directly opposed to 
malleability ? 

8. What is an alloy T 

9. Why is gold alloyed for the purpose oT 
coinage ? 

10. What metal is used as its alloy t 

11. How are buttons giltt 

12. Describe the manner of forming leaf gokt* 

13. In what states is gold foandt 

14. What is an ore? 

15. What is meant by a native metal ? 

16. In what countries is gold found ? 

17. What people employ themselves in sept- 
fating it from the sands of the European riven t 




•le the c\i\ei ^ira^'^^A ^ ^sdn^it\ 
it its weigYiXl 
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3. What degree of tenacity does it possess ? 

4. What are the chief uses of silver? 

6. Upon what qualities do the uses of silver 
depend ? 

6* I)escribe the operation of plating* 

7. What is lunar caustic? and vi^hat are its 
uses? 

8. Give a geographical and geological account 
of silver? 

9. Why are gold and silver called perfect 
metals? 



aVICKSILVEB. 

1. What are the uses and properties of quick- 
silver ? 

2. What is its weight? 

3. In what respect is it remarkable as a liquid ? 
4* What effect does heat produce upon it ? 

5. Under what circumstances does a change in 
its qualities take place? and what is the change? 

6. What is an amalgam ? 

7. Mention the uses of quicksilver. 

8. What are tlie properties that fit it for a 
barometer ? 

9. What for a thermometer? 

IC. How is a barometer made? and what is 
its use ? 

11. How is a thermometer made? and what is 
its use ? 

12. What color is obtained from quicksilver? 
18. Where is quicksilver found? 

la.. What circumstance led to thfidisoovat^ of 
ibe mines of Jdria ? 
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QUESTIOIf S ON THE METALS. 



GOLD. 

1. What are the chief qualities of goldt 

2. What is its weight? 

3. Give a proof of its ductility. 

4. tenacity. 

5. malleability. 

6. Upon what other quality does its malleability 
depend ? 

7. What qualities are directly opposed to 
malleability ? 

8. What is an alloy T 

9. Why is gold alloyed for the purpose rf 
coinage ? 

10. What metal is used as its alloy ? 

11. How are buttons giltt 

12. Describe the manner of forming leaf gold* 

13. In what states is gold found? 

14. What is an ore? 

15. What is meant by a native metal ? 

16. In what countries is gold found? 

17. What people employ themselyes in sepft- 
a niting it from the sands of the European rivers t 

Wliat are the cliief ^T^y^t\Ae& ^t %\Uect 
lint JB its weigbll 
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^. What degree of tenacity does it possess ? 
4. What are the chief uses of silver? 
^. Upon what qualities do the uses of silver 
spend? 
6* I>escribe the operation of plating. 

7. What is lunar caustic? and vi^hat are itB 
•ses? 

8. Give a geographical and geological account 
>f silver? 

9. Why are gold and silver called perfect 
aetals? 



aUICKSILVEB. 

1. What are the uses and properties of quick- 
lilver ? 

2. What is its weight? 

3. In what respect is it remarkable as a liquid t 

4. What effect does heat produce upon it ? 

5. Under what circumstances does a change in 
its qualities take place ? and what is the change ? 

6. What is an amalgam ? 

7. Mention the uses of quicksilver. 

8. What are the properties that fit it for a 
barometer ? 

9. What for a thermometer? 

IC. How is a barometer made? and what is 
its use ? 

11. How is a thermometer made? and what is 
its use ? 

12. What color is obtained from quicksilver? 

13. Where is quicksilver found? 

13. What circumstance led to the discovery of 
be minea of Idria 1 
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LEAD* 

1. What are the remarkable qualities of leidt 

2. What is its weight ? 

8. What are the different effects of heat upon 
lead? 

4. What are the chief uses of lead t 

& Why is it used for reservoirs of water! 

6. How are shot made ? 

7. What is the use of the oxides of lead? 

8. What are its alloys ? 

9. In what state is lead found 7 

10. What is lead called when found united 
with sulphur. 

11. Where is lead most abundant? 

12. Describe the process of roasting and 
smeltmg 

COPFEB* 

1. What are the chief qualities of copper! 

2. What is its weight and degree of tenacity! 

3. How is it proved to be capable of extreme 
divisibility ? 

4. What are the uses of copper t 

6. What is verdigris ? and how is it made ! 

6. What is the danger incurred by employiog 
copper in kitchen utensils ! 

7. What are the alloys of copper ? 

8. In what respect is brass preferable to 
copper ? 

9. Where is copper found, and in what states? 

10. Describe the copper mines in Anglesea, 
and the manner of extxac^Vm^ \.Vie metal from the 
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IRON. 

1. What are the chief qualities of iron? 

2. What quality does it possess in a higher 
egree than any other metal 1 

3. What is its weight and tenacity ? 

4. What are the different states in which iron 
3 used ? 

5. How is cast iron prepared ? 

6. What are its qualities and uses ? 

7. How is wrought iron prepared? 

8. What are its qualities and uses ? 

9. How is steel prepared ? 

10. What are its qualities and uses? 

11. What is meant by the temper of steel? 

12. What is plumbago ? and what quality makes 
t useful? 

13. What is the geographical situation of iron ? 
nd in what state is it found ? 

TIN. 

1. What are the chief qualities of tin f 

2. What are the uses of tin ? 

3. How is it prepared for use T 

4. How are pins tinned ? 

5. What is block tin ? 
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ox EARTHS. 

XiEssoN xm. 

JJME. 

The substance called Lime is never found pure 
in nature, owing to its great affinity for carbonic 
acid"*^ and water. Ail the earths of which lime 
forms the basis are called calcareous^ from calxj 
the . Latin for lime. It is the most universally 
diffused of all substances, and one of the most 
abundant ; it is computed that it constitutes one 
eighth of the crust of the earth. In this dis- 
tribution we have great cause to admire the 
gracious providence of our Heavenly Father,' 
as the utility of lime in various arts, in agriculture, 
in manufactures, and in medicine, is very great, 
lime united with carbonic acid in different pro- 
portions, forms common lime-stone, chalk, maifble, 
6lc. ; with sulphuric acid, it constitutes gypsum 
or alabaster ; and with fluoric acid, fiuor or 
Derbyshire spar. The^e are its most interesting 
combinations with mineral substances. It enters 
also into the composition of animal matter, as 
shells, bones, and the hard coverings of insects ; 

* Carbon is charcoal in its purest state ; it is most 
abundant in the vegetable kingdom, and is chiefly obtained 
ihun irood. United with oxyi^en, Vx %irma c«x\miu& vsmL 
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•>• bones contain 80 parts in 100 lime ; and the 
^•shells of birds, 9 parts in 10. 
*^ure lime is procured from chalk, or limestone, 
Oieans of burning. For this purpose alternate 
Qrs of calcareous earth and fuel are arranged 
^ kiln ; a fire being kindled, the carbonic acid 
i water become volatilized, and are driven off 
ving the lime pure. In this state it is called 
ck-lime, and is white, caustic, acrid, pungent, 
Visible ; corroding and destroying animal mat- 
• When water is poured upon it, it swells. 
Is into a powder, and gives out great heat, 
is last operation is called sldcking the lime. 
6 water combining with the lime becomes 
id, and the heat is occasioned by its changing 
m a fluid to a solid state, for in doing this it 
ts with its caloric. The uses of lime are 
merous and important. It is formed into 
rtar, the cement used in building. The lime, 
ng slacked, is made into a paste by tempering 
m^ith water ; to this is added sand, and 
netimes chopped hairs ; as it dries it becomes 
id, hard, and durable. Examples have been 
own, of buildings a thousand years old, in 
ich the mortar is as hard as the stones which it 
ites. 

As a manure, lime is useful in loosening the 
lacious nature of some soils, and rendering 
im more friable and receptive of vegetable 
res; it also facilitates the dissolution and 
^refaction of animal and vegetable substances 
which mould is chiefly composed, and gives it 
ower of acquiring and retaining moisture, so 
wBsaij to the growth of yegela.bVe»* lisfta ^ 

1 
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niso emjilovcd in the manufacture of sugar, lo 
cliprive it of a portion of its acid. Tanners use 
it in removing hairs from the hides, and cleaosiog 
them from fat and grease* 

Carbonate of Lime* 

Lime occurs most frequently combined with 
carbonic acid in different proportions. The gen* 
eric term for these substances is Carbonate d 
Lime. They vary much in appearance, but ill 
ajH'oe in the following properties; they readily 
yield to the knife; neutralize acids (the chanc- 
toristic properties of each being destroyed;) aod 
have a weight two or three times greater than 
that of water. 

Limestone occurs in almost every country, aod 
proihices hills of some eminence ; it is very 
abundant in England ; it is used for making mor- 
tar, forming roads, d:c. Different kinds of Lime- 
stone are used in building, as Portland stooe, 
Bath stone Oolite. The former has been much 
employed in several of the principal buildings in 
I^ndon, as St. PauFs, the Monument, and some 
of the bridges. Some limestones are soft, wbeo 
iirst taken from the quarry, but become haid 
when lonjj exposed to the air. 

Caloarcous s|)ar is the purest carbonate of lime. 
It iX'ours both amorphous and crystallized, is 
trans))arent, shows a double refraction, or makes 
a small object seen through it, appear double, aod 
takes the form of the rhombohedron, occurring m 
ei^bt hundred varieties of this figure. Carbonate 
of lime is often €(Mud Vol ik\^«s^<v\e^^\s£.^ vq 
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firom water loaded with particles of carbonate of 
lime; this trickles through fissures in rocks, or 
crevices in the roofs of caverns, &c. The water 
evaporates, and the particles of lime gradually 
liarden ; drop succeeds drop, till a long irregular 
tube is suspended of a most grotesque appearance. 
When carbonate of lime occurs of a very close- 
grained texture, it is called marble ; being sus- 
ceptible of a high polish, it is much used fbr or- 
namental purposes, as chimney-pieces, pillars, 
and statuary. 

Chalk is another carbonate of lime, not so 
generally occurring as limetone, but very abun- 
dant in the south-eastern counties of England, 
al<mg which it stretches in a continued line 
forming its noted white cliffs, and passing over 
to France appears on the opposite coast. It forms 
hills of a moderate elevation, characterized by 
their gentle slopes and rounded summits, arising 
from this substance being of too soft a nature to 
resist the effects of the weather upon it. There 
are two beds of chalk, the upper one distinguish- 
ed by containing parallel horizontal layers of flint 
with many petrifactions ; and the lower being 
destitute of both. Chalk is white, dull, friable, 
meager to the touch, adheres to the tongue, is of 
an earthy fracture; always amorphous, and opaque. 
It is usually dug from pits ; but in some parts of 
Kent they undermine the sides of the hill, then 
dig a trench which is filled with water, this soak- 
ing in, loosens the masses, which consequently 
fall. Most of the uses of chalk are nearly the 
same as those of limestone ; when freed from its 
ooaner particlesj it forms whiting. 
Water iwpregnated with caAcat^Q^ia ^v^Ql«^»sMi 
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is occasionally deposited on vegetables, cIothiDg 
them with a stony coat ; this incrustation is call- 
ed Tufa. 

Gypwm is a sulphate of lime : i. e. a combina- 
tion of sulphuric acid with lime* It is much 
softer than marble and more easily worked : it is 
sometimes of a beautiful transparent whiteness, 
when it is called alabaster, and is made into vases 
and other ornaments. The gypsum, which is 
very abundant in the neighborhood of Paris, is 
of a yellowish color. When heated it pulverizes, 
and water poured over it, is quickly absorbed, 
forming a paste which dries and hardens very 
rapidly. This is the Plaster of Paris so much 
used for casts, statues, &c. When mixed with 
glutinous substances, it forms stucco and plaster* 



LESSON XLin. 

SILICA. 

A large number of the rocks with which the 
earth abounds, and a great proportion of com- 
pound earthy substances and minerals, have silex 
for their chief ingredient. It seems to form the 
solid basis of the crust of the globe, giving firm- 
ness and durability to the mountains by which 
they have resisted the various revolutions that the 
earth has undergone. It is found in its greatest 
purity in rock-crystal and quartz. It is the basis 
of almost all the mineral substances, which are 
sufficiently hard to sU\ke fire with steel. These 
substances are called «iUcxoiu*,itawv>3tta\^\w».Ux 
a Hint, because ftinl ia «kimo8X eio^^t^M «5KsiY»fc\ 
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of silicious earth. Si lex forms a large portion of 
granite, enters in considerable proportion into the 
composition of slate ; it is also the substance 
which constitutes sand and generally the shingle 
of the sea-ghore. It is very hard, striking fire 
with steel, and scratching glass; it has neither 
taste nor smell; when perfectly pure (in which 
state it is, however, never found in nature) it is 
infusible, but when heated with an alkali, it unites 
with it, melts and forms glass. In consequence 
of this property, silica has also been called vitrifi- 
able earth, from vitrumj the Latin for glass. It is 
not affected by any of the acids except the fluoric. 

Common sand is a granulated silex, generally 
of a white or yellow color. In the torrid regions 
of Africa and Asia there are immense tracts of 
desert covered only with sand so fine and dry as 
to be movable with the wind, and forming into 
waves like those of the sea. The wind sweeping 
the sand from the surface continually, the succes- 
sive waves form mountains of sand. These are 
incessantly shifting, and . often overwhelm the 
travelling caravans. Sand is of great utility. It 
enters into the composition of mortar. It pro- 
duces the vitrification of glass and porcelain, and 
its hardness has caused it to be much used in 
scouring kitchen utensils. In agriculture, it is 
valued as a manure ; it gives lightness to clayish 
and heavy soils, and assists in the work of filtra- 
tion. 

Sandstone is formed of grains of silex cemented 
together, producing a solid rock, though of a very 
friable nature. 

Common fiint contains of B\\\c;ft. Tiv»feV^j?K^^^ 
parts in one hundred. It la eeueiti!lk!k^ ol i 

16* 
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color, approaching <^n to black, it is apaqae, 
but translucent at its edges. It strikes fire bj 
collision, and is on this account used in gun-locki. 
From its being one of the hardest substances is 
nature, it is often taken as an emblem of mon) 
hardness. It is found principally in beds or strata 
in chalk formations. It is used in the manu- 
facture of glass and porcelain, in the constructios 
of buildings and walls, and it also forms excellent 
roads. 

LESSON XLIV. 

ALUMIITB OR ABOIL. 

This substance obtained the name of Alumine, 
from its forming the base of common alum, aod 
argil, from the Latin argiUa^ clay, on account of 
its being the constituent of all clays, which are 
therefore termed argilldceous earths. Their dis- 
tinguishing qualities are, that they have an earthy 
texture, give out a peculiar odor when breathed 
upon, which has been thence called the argilla- 
ceous odor ; they adhere to the tongue ; are never 
found crystallized, but sometimes slaty ; are gen- 
erally opaque, and their weight is about twice as 
great as that of water. When tempered with 
water, most argillaceous substances become soft, 
tenacious, and plastic,* but shrink and harden by 
the application of heat. Alumine is never found 
pure in nature : it is considered to be the most 
plentiful earth next to silex. 

♦ Plaafic, from irXcurffw (p\BaKi^ \o forav,\D«w» Vw*K^MfcB\ 
''Moulded into variouB fonns. 
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Ccfmmcn clay is a nearly equal admixture of 
aiumine and silex : it is found in most countries, 
and is very valuable in various arts ; for these it 
is peculiarly fitted, as it may be moulded into 
any form, which it retains unchanged after ex- 
posure to heat. The beds of lakes, ponds, and 
springs, are almost entirely of clay : instead of 
allowing the filtration of water, as sand does, it 
forms an impenetrable bottom, and by this means 
water is accumulated in the caverns of the earth, 
producing those natural reservoirs, whence springs 
issue and spout out at the surface. Clayey soils 
in consequence of their absorbing and retaining 
moisture are heavy and sticky. Clay is often 
used by the poorest classes of society in forming 
their mud cottages. Loam is an argillaceous 
substance, containing a great proportion of sand, 
and is generally found upon a bed of sand. It is 
the substance of which bricks and tiles are con- 
structed ; when well baked in a kiln, or in the 
sun, it becomes very hard and durable. A proof 
of this is furnished in the existence at the present 
day of those mighty Egyptian Pyramids, which 
are generally supposed to have been the work of 
the Israelites in their bondage. 

Porcelain clay is that employed in our china 
manufactories; it absorbs moisture rapidly, and 
becomes very tenacious when kneaded. It is 
distinguished from other clays by the fineness of 
its texture, its friability and meager touch. A 
coarser kind called Potters^ clay, is used in the 
making of common eathem ware. 

Another description of clay is called Pipe clay 
from its being used in the manxifecVv^^ ^l ^\^«^ 
it 13 very plastic, and is caaX. m ^ c^X^v^"^ 
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mould, a wire being afterwards rua through it to 
form the hollow through which the fumes of the 
tobacco are inhaled ; when baked it becomes 
hard and white. This clay is also used in ex- 
tracting grease out of different substances. Ftd^ 
lers^ earth is another argillaceous substance simi- 
larly employed. 

The soil or mould which covers our fields ftnd 
gardens, contains more or less of these three 
substances, alumine, silica, or lime. They occur 
in very different proportions; the best soils are 
those which are a mixture of all, for they correct 
and keep within their due proportion the qualities 
of each other ; thus in a clayey soil, filtration is 
carried on by means of sand, while clay on the 
other hand gives consistency to a sandy soil, and 
lime loosens the texture of heavy lands, and 
corrects the coldness which the retaining of water 
occasions. How beautifully may we thus trace 
through nature, contending and opposite qualities 
working together to form an harmonious whole. 
The fertilizing property of our soils, however, 
greatly depends upon the admixture of decayed 
animal and vegetable matter. 
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QUESTIONS ON THE EARTHS. 



LIME. 

1 . Why is lime never found pure in nature ? 

2. What name is g^ven to the substances con- 
taining lime, and from what is the name derived? 

3. Name the various minerals of which lime 
forms a principal part. 

4. From what substance is pure lime generally 
procured ? 

5. Describe the process. 

6. What is the operation of slacking lime, and 
the effect produced ? 

7. Name the different uses of lime, with the 
properties that fit it for those uses. 

8. What is a carbonate of lime 1 

9. Mention the different carbonates of lime« 

10. What qualities do they all possess? 

11. Describe the calcareous spar. 

12. What are stalactites? describe their forma- 
tion. 

13. What is marble, and how used ? 

14. Describe chalk, its situation, qualities, and 
appearances. 

15. What is calcareous tufa? 

16. Name the limestones used in building. 

17. What is gypsum, its qualities, and uses? 
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SILICA. 



1. In what minerals is silica found in the 
greatest purity ? 

2. Why was it called silica ? 

2. What are the earths called that contain 
silica ? 

4. What other name is sometimes given to 
them, and why ? 

5. What are the distinguishing qualities of 
silicious earths ? 

6. What are their chief uses ? 

7. What is sand 1 

8. Where does it abound, and to what misfor- 
tune are those liable who travel in the countries 
where it abounds 1 

9. Describe common flint, and name its uses. 

10. In what geological situation is it found 1 

▲LUMINE OR ABOIL. 

1. Why is clay called argil ? why alumine? 

2. What are the distinguishing qualities oi 
alumine? 

8. What qualities render it so useful in the 
arts? 

4. Name the different argillaceous earths. 

5. Name their various uses. 

6. What is loam, its situation and uses ?^ 

7. How is porcelain clay distinguished ? 

8. What clay is used in the manufacture of 
earthenwaiQ) Bnd Xio'n ^^(^^ \t differ from 

1 
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9. What clay is used in the manufacture of 
pipes, and how are they made ? 

10. What clays are used for extracting grease ? 

11. Why are clays used for the bottoms of 
lakes, canals, &c. 1 

12. What kind of soil does clay form ? 



LESSON XLV. 

COAL. 

Coal may be considered as a mineral, both from 
its subterraneous situation, and the qualities which 
it possesses ; many circumstances however justify 
the now prevalent opinion that it is of vegetable 
origin ; the following are perhaps the most con- 
vincing. Carbon, which is the chief constituent 
of all vegetable matter, particularly wood, com* 
poses three-fourths of this substance. Coal is 
also found in the various stages of mineralization. 
Sometimes it possesses a completely fibrous tex** 
ture and ligneous appearance, even the knots of 
wood being discernible, whilst the same bed pro- 
duces specimens of perfect mineral coal. That 
which preserves most distinctly the character of 
wood, is found at Bovey near Exeter. * 

In confirmation of this opinion is the fact, that 
in Ireland a standing forest has been discovered 
at the depth of one hundred feet below the soil. 
To this we may add the inflammability of this 
substance, the numerous vegetable remains and 
impressions that accompany it, and that it has 
never beea discovered abo^e l\k& \\\v^ \)^^\sl^ 
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vegetation reaches. It is of a black color, bright, 
and frequently iridescent,^ the structure is slaty ; 
it occurs always amorphous ; it is very combusti- 
ble, a quality which few minerals possess. The 
places from whence it is taken, are called coed 
mines; they abound in many parts of England, 
and have mainly contributed to the wealth of our 
country. Both the persons employed m the 
mines, and the vessels which transport the coals, 
are called colliers; the place where the trade is 
carried on, a colliery. The access to coal mines 
is generally through a narrow, perpendicular fun- 
nel, called a sJuifl, up which the workmen and 
coals are drawn by machinery. The mines at 
Whitehaven are some of the most extraordinary 
in the world. The principal entrance is Dy an 
opening at the bottom of a hill through a long 
sloping passage, which is hewn in the rock, and 
leads to the lowest vein or bed of coal : the de- 
scent is chiefly through spacious galleries inter- 
secting each other, formed by the excavation of 
the coal, large pillars of which only are left to 
support the ponderous roof. These mines are 
very deep, and are extended under the bed of the 
sea, even to where the depth of the water is suf- 
ficiently great to admit ships of burden. In these 
mines there are three strata of coal which lie 
considerably apart from one another, and are 
made to communicate by pits. Miners are fre- 
quently impeded in their progress by veins of 
hard rocks called dyJces^ and the coal is seldom 
Found in a direct line en the other side of them ; 

* Iridescent, exhibiting a yanety of co\ot«'\SKA ^^Tvcc^cn^ 
^m Greek ipiSor (iridos) of a raiubov*. 
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its precise situation is often a work 
ble labor and expense. Coal is gen- 
ed at the foot of mountains, and in 
ch vary much in extent: it rarely 
DOve the level of the sea. 
angers attend the labors of miners; 
t is that arising from fire damp; 
^asioned by the hydrogen gas or in- 
ir, produced in the min^, and w^hich 

with atmospheric air, explodes with 
ze if brought into contact with any 
tance. To avoid this danger, safety- 
used, which were invented by Sir 
>avy. They are of a very simple 
, consisting of wire gauze, so closely 
as to prevent a sufficient quantity of 
n entering, and thus causing ignition- 
Igor arises from the formation of ear- 
as or fixed air, which, being heavier 
nmon air, occupies the lower part of 
)ccasions death by suffocation, 
cd to raise the temperature of rooms. 
, to supply the fuel for manufactories. 

where steam is required) and in the -^ 

Tietals. It is one of the substances 
[Tas is procured : when this has been 
om the coal, the residue is called 

is employed where intense heat is 
Uoal abounds in various parts of the 
;;s, particularly on the banks of the 
Schuylkill rivers, in Pennsylvania. 

17 
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LESSON XLVI, 

GRANITE. 

Granite is a compound rock, formed by an ag- 
gregation of the grains of quartz, felspar, and mi- 
ca. The proportions in which these component 
parts occur, ^vary much. Felspar is the predomi- 
nating, as mica is the least considerable of theie 
ingredients. The grains are also of different 
magnitudes ; When they are large, the granite is 
of a very coarse texture ; but sometimes they are 
so small, as almost to give the appearance of a 
uniform mass. These circumstances occasion a 
great variety in the character of granite. When 
hornblende occurs in the place of mica, the rock 
is called Sicnite. Some felspar is liable to de* 
composition, and when this is the prevailing sub- 
stance in the rocks, they yield to the effects of 
the weather, and become* more or less of a rounded 
fbrm: but when the granite is hard and close- 
grained, which is more usually the case, they rise 
in bold prominent peaks, giving grandeur and 
boldness to the scenery. Granite is found in most 
countries where there are mountains of any coo- 
siderablc elevation. It forms the lofty Grampian 
Hills in Scotland ; and the logan or rocking stones 
of Cornwall are immense blocks of this material. 
Granite is valuable on account of its great hard- 
ness and durability, is used for mill-stones, troughs, 
ud^ln^ the streets of London are paved with it, 
^Wttiplri'J^il v[^ architecture. Waterloo 
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LESSON XLVU. 



SALT. 



Salt is a mineral substance, beautifully white, 
tparkling, and crystalline ; it is soluble, fusible, 
granulous, and of a saline flavor. There are 
several varieties of this useful mineral vrhich are 
distinguished by the diflerent situations in which 
they are found. The principal are sea-salt, called 
also bay-salt, which is produced from the ocean ; 
the best comes from Portugal : salt drawn from 
brine springs : and rock salt, which is dug out of 
the earth. Amongst the most extensive salt mines 
hitherto discovered, are those at Wielizka, a pic- 
turesque little town situated on the sides of a 
gentle valley, about eight miles from Cracow, the 
chief city of Poland. The traveller who visits 
these subterraneous deposits of salt, being fur- 
nished with a guide and two lamp-bearers, is let 
down a shaA. of about 150 feet by a rope. At the 
depth of 90 feet he arrives at the rock of pure 
salt of a dingy soot color^ here and there glistening 
by the light of the lamps. The swing is now aban- 
doned, and the ear is assailed by the busy sound 
of spades, mattocks, and wheelbarrows, in every 
direction. This is ihe first floor of a large cavern 
containing in difl*erent parts the stable, and 
twenty horses, quantities of salt, some in bare 
masses, some in casks ready to be hoisted to the 
surface, stores of implements ioT V\\q 
rbia excavation is about 100 ie«^ 
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broad, (beside the stable,) and about 20 feethigb. 
From hence a long gallery 12 feet high by eight 
broad leads towards the interior of the niine, 
while lateral avenues branch off in various direc- 
tions, each named after some Austrian prince or 
princess, and resembling more in appearance the 
avenues of some subterraneous palace, than the 
passages of a mine. A flight of steps conducts 
down another 100 feet to the second jloor ; in this 
descent the bed of salt is interrupted by a narftnr 
stratum of pure clay, sometimes by a mixture of 
salt, and the same earth; these strata are io 
places very curiously curved, as though a rolling 
wave had been arrested in its course and preserved 
in its original form. The miners are here found 
at work, some hewing pillars of salt from the rock, 
ftonio cutting them into masses for home con* 
iiumpti(Sn, and some stowing the masses in barrels 
for ox|H)rtation. The cavern on this floor is 
rathor smaller than the first: it consists of one 
nimoious hall, and has no pillar to support the 

Proceeding on this subterraneous journey, the 
traveller arives at a wooden platform, from whence 
he looks down upon an abyss, which the simple 
lights of the conductors fail to illuminate, though 
the spars of the mineral reflecting the rays of 
light, pro<hico a novel and beautiful efiect. 
A\'hon princes or other great personages visit the 
mines, a chandelier of crystal salt, which hangs 
in tlie ciMitre, is furnished with 150 lights, and 
displays a stupendous cavern, having the appear- 
ance o( a castle in ruins ; at the bottom are some 
fows of seats rising \ike \Vie >a%wc\\%:^ ^\ ^^^1^&s«i^ 
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occasions a small band play a few airs of slow and 
simple music, which has a most singular effect 
in harmony with the surrounding scene. Long 
galleries and flights of steps, all spacious enough 
to allow free course to the fresh air, lead deeper 
and deeper in the saline rock; the scene now 
and then varied by a cavern full of workmen, and 
tome along the galleries wheeling their little 
carts full of salt, each with its lamp in front. On 
the fourth floor there is a little subterraneous 
lake, about 80 feet long and 40 broad, over which 
illustrious personages are ferried on rafts of fir 
logs, lighted by numerous flambeaux. Here ter- 
minates the bed of green gait, the most common 
tort and easiest to be cut. That next ta it is 
called spisa salt, which is harder and more close 
grained, and next succeeds a white and finer 
grained variety. This part of the mine * is 700 
feet below the surface of the earth ; 300 feet be- 
neath this lies the finest crystal salt, which is 
reached by long flights of steps and inclined 
planes. The cavern in which it is found is suf- 
ficiently spacious for a regiment of soldiers to 
perform their manoeuvres in it. This is the deep* 
est part of the mine : the air is quite pure, rather 
cooler than that of the open day, but much 
warmer than it is about half-way down, l^he re- 
turn is through a diflerent series of corridors and 
caverns. On the third floor is a simple tomb of 
salt with the name of the late Emperor of Austria 
inscribed with letters of wood neatly gilt. On 
the second floor is a large saloon with all the im- 
plements of mining and the mode of lettin|^em 
down with men and horses exhibited ^^MP^^^ 
reacjr* On the first is a cVw^X, \!f<"4H 
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altar, statue of the Virgin, crucifix, and figures 
of Cauimir I. and his wife, all cut out of the solid 
salt ; before the chapel is a small pulpit in the 
Gothic style. To visit the whole of this extraor- 
dinary and extensive mine, with all its galleries 
and caverns, no less a distance than 300 miles 
must be traversed. 

The salt used in England is chiefly obtained 
from the sea, or salt brine springs. The saline 
water is admitted into open shallow trenches, and 
being exposed to the sun or artificial heat, the 
water is evaporated, and the salt is left in a crys- 
talline state. 

There are salt springs and extensive manufac* 
tories of salt at Salina in New- York and in vari- 
ous other places in the United States. 

The conservative properties of salt render it in- 
valuable for economical purposes, and its stimu- 
lating flavor in correcting the insipidity of food. 
When fused it is used in glazing pottery. It is 
valuable as a manure, on account of its promoting 
the growth of vegetation.* 

It was employed in all the Jewish ceremonies, 
being emblematical of purity and incorruptibility. 
Our blessed Lord calls his disciples the salt of 
the earth, thereby signifying to them, that being 
seasoned with grace themselves, they should sea* 
son and purify others, communicating to them a 
principle which will preserve them from the cor- 
ruption that is in the world. 
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LESSON XLVm. 

SLATE* 

Slate is a mineral substance ; it is never found - 
crystallized, though it is of a foliated structure ; it 
is either of a gray, bluish, or blackish color ; and 
is opaque, dull and brittle. It consists chiefly of 
alumine, with a small quantity of silex. It is dug 
out of quarries ; when first taken from them, it is 
comparatively soft, but becomes hard by expo- 
sure to the air. It is used for writing, for whet- 
stones, and for roofing houses. ' In order to as- 
certain its fitness for the latter purpose, it is 
weighed as soon as it is excavated ; it is then put 
into water for some days : if after being well dried 
it is found to have increased in weight, it is laid 
asicfe as unsuitable for the purpose, the trial having 
proved that it was porous. Such slate would not 
only allow water to pass through it and so destroy 
the wood-work of buildings, but it would also be 
liable to be covered with lichens and moss, in 
consequence of the moisture which it retains. If 
its quality is ascertained to be good, it is split 
into thin plates for roofing. The tiles are fastened 
to the rafters by pegs driven through holes which 
have been previously made in them ; the edge of 
one is laid over the other in the same manner as the 
scales of fishes. Slate which is dark -colored, com- 
pact, and solid, is the best adapted for writing upon. 
In order to prepare the slate for this purpose, it is 
rendered smooth with an iron instrument, and it 
is then ground with sandstone, and slightly pol- 
ished. That which is softet wid moi^^^^s&SRkSak 
used for pencils. 
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LESSON XLIX. 

CORAL. 

Corals are the secretions made by polype in- 
sects inhabiting the deep. They sometimes as- 
sume the forms of branches of the most beautiful 
appearance : sometimes they resemble beads 
strung in a necklace; whilst others present a 
more consolidated mass, but are all perforated 
with pores more or less minute, the habitatioitf 
of the little architects. 

Among the various phenomena that the works 
of creation open to our view, there are perhaps 
none more calculated to excite astonishment and 
admiration than the vast coral reefs that rise up 
from the deep, and at times even constitute islands. 
They are produced from a calcareous matter 
which exudes from the coral worm, and harden- 
ing, forms at once their habitation and their mau- 
soleum. This creature is of the class of zoo- 
phytes, the lowest grade of animal life, the link 
between it and the vegetable kingdom. They only 
work under water, so that the coral reefs never 
rise above the level of the sea; when the tide 
retires, they appear to be dry compact rock, rug- 
ged and perforated ; but when the returning wa- 
ters wash its sides, a most interesting spectacle 
of active life is presented ; and countless myriads 
jf v aarious shapes and colors protrude themselves 
orifices^ ^nd ^« ^VvcAft ^difLce seems 
fOid sciiViii'aAAnitL. 
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The growth of the coral ceases when the worm 
is no longer exposed to the washing of the sea ; 
the work is then commenced at the sides, and 
other parts rise in succession till they reach the 
same height, and form a level surface at the top, 
with steep precipitous sides. In this manner, 
and by such insignificant agents, atoAi deposited 
upon atom, the solid rock is at length produced ; 
upon this the sea deposits sand, mud, and decayed 
sea- weed ; these prepare for mosses and lichens, 
which in their turn form a soil for more perfect 
vegetation ; till at last the island thus formed, be- 
comes a fit residence for man. 
* As these rocks are constructed beneath the 
surface of the sea, they present no beacon to warn 
the mariner of their existence, and thus render 
navigation in those seas in which they abound, 
exceedingly dangerous. 
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vegetation reaches. It is of a black color, bright, 
and frequently iridescent,* the structure is slaty ; 
it occurs always amorphous ; it is very combusti- 
ble, a quality which few minerals possess. The 
places from whence it is taken, are called cod 
mines; they abound in many parts of England, 
and have mainly contributed to the wealth of our 
country. Both the persons employed m the 
mines, and the vessels which transport the cnals, 
are called colliers ; the place where the trade is 
carried on, a colliery. The access to coal mines 
is generally through a narrow, perpendicular tun- 
nel, called a sJuifl, up which the workmen and 
coals are drawn by machinery. The mines at 
Whitehaven are some of the most extraordinary 
in the world. The principal entrance is ny an 
opening at the bottom of a hill through a long 
sloping passage, which is hewn in the rock, and 
leads to the lowest vein or bed of coal : the de- 
scent is chiefly through spacious galleries inter- 
secting each other, formed hy the excavation of 
the coal, large pillars of which only are left to 
support the ponderous roof. These mines are 
very deep, and are extended under the bed of the 
sea, even to where the depth of the water is suf- 
ficiently great to admit ships of burden. In these 
mmes there are three strata of coal which lie 
considerably apart from one another, and are 
made to communicate by pits. Miners are fre- 
quently impeded in their progress by veins of 
hard rocks called dykesy and the coal is seldom 
^und in a direct line en the other side of them; 

nt, exhibiting a yatiety ot wAoT%\!jRft ^^tvlt^cm^ 
k ipido^ (iridoe) of a laiubovi. 
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to ascertain its precise situation is of^en a work 
of considerable labor and expense. Coal is gen- 
erally situated at the foot of mountains, and in 
hollows which vary much in extent: it rarely 
lies much above the level of the sea. 

Several dangers attend the labors of miners; 
the greatest is that arising from fire damp; 
which is occasioned by the hydrogen gas or in- 
flammable air, produced in the- mind, and which 
when mixed with atmospheric air, explodes with 
great violence if brou^t into contact with any 
lighted substance. To avoid this danger, safety- 
lamps are used, which were invented by Sir 
Humphry Davy. They are of a very simple 
construction, consisting of wire gauze, so closely 
interwoven as to prevent a sufficient quantity of 
the gas from entering, and thus causing ignition. 
Another danger arises from the formation of car- 
bonic acid gas or fixed air, which, being heavier 
than the common air, occupies the lower part of 
mines, and occasions death by suffocation. 

Coal is used to raise the temperature of rooms, 
to cook food, to supply the fuel for manufactories, 
(particularly where steam is required) and in the 
working of metals. It is one of the substances 
from which gas is procured : when this has been 
extracted from the coal, the residue is called 
coke, which is employed where intense heat is 
requisite. Coal abounds in various parts of the 
United States, particularly on the banks of the 
Lehigh and Schuylkill rivers, in Pennsylvania. 

17 
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occasions a small band play a few airs of slow and 
simple music, which has a most singular effect 
in harmony with the surrounding scene. Long 
galleries and flights of steps, all spacious enough 
to allow free course to the fresh air, lead deeper 
and deeper in the saline rock; the scene now 
and then varied by a cavern full of workmen, and 
some along the galleries wheeling their little 
carts full of salt, each with its lamp in front. On 
the fourth fioor there is a little subterraneous 
lake, about 80 feet long and 40 broad, over which 
illustrious personages are ferried on rafts of fir 
logs, lighted by numerous flambeaux. Here ter- 
minates the bed of green salt^ the most common 
sort and easiest to be cut. That next to it is 
called spisa salt^ which is harder and more close 
grained, and next succeeds a white and finer < 
grained variety. This part of the mine ' is 700 
feet below the surface of the earth ; 300 feet be- 
neath this lies the finest crystal salt, which is 
reached by long flights of steps and inclined 
planes. The cavern in which it is found is suf- 
ficiently spacious for a regiment of soldiers to 
perform their manoeuvres in it. This is the deep* 
est part of the mine : the air is quite pure, rather 
cooler than that of the open day, but much 
warmer than it is about half-way down, 'f'he re- 
turn is through a different series of corridors and 
caverns. On the third floor is a simple tomb of 
salt with the name of the late Emperor of Austria 
inscribed with letters of wood neatly gilt. On 
the second floor is a large saloon with all the im- 
plements of mining and the mode of letting them 
down with men and horses exh\Vi\Ved \w Vi^wv^'^* 
rency. On the first ia a cV\ape\) '^t^sfctiJCvw^ "^fifc^ 
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LESSON XLVni- 

SLATE. 

Slate is a mineral substance ; it is never found - 
crystallized, though it is of a foliated structure ; it 
is either of a gray, bluish, or blackish color ; and 
is opaque, dull and brittle. It consists chiefly of 
alumine, with a small quantity of silex. It is dug 
out of quarries ; when first taken from them, it is 
comparatively soft, but becomes hard by expo- 
sure to the air. It is used for writing, for whet- 
stones, and for roofing houses. ' In order to as- 
certain its fitness for the latter purpose, it is 
weighed as soon as it is excavated ; it is then put 
into water for some days : if after being well dried 
it is found to have increased in weight, it is laid 
asi^e as unsuitable for the purpose, the trial having 
proved that it was porous. Such slate would not 
only allow water to pass through it and so destroy 
the wood-work of buildings, but it would also be 
liable to be covered with lichens and moss, in 
consequence of the moisture which it retains. If 
its quality is ascertained to be good, it is split 
into thin plates for roofing. The tiles are fastened 
to the rafters by pegs driven through holes which 
have been previously made in them ; the edge of 
one is laid over the other in the same manner as the 
scales of fishes. Slate which is dark -colored, com- 
pact, and solid, is the best adapted for writing upon. 
In order to prepare the slate for this purpose, it is 
rendered smooth with an iron instrument, and it 
is then ground with sandstone, and slightly pol- 
ished. That which is softet and xx\atfe^\\'^V^^ai 
used for pencils* 
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JNCLUDINQ OAXJIORNUI, OBJSOOS, fcOn KSCb K^*^ Q^'tS 

ISLAUD OV eOBK. 
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8 J. B. LIPPINCOTT & CO.'S PUBLICATIONS. 

THE POWER AND PROGRESSj)F THE UNITED STATES. 

THE UNITED STATES ; Its Power and Progresa 

BT OUILLAUME TELL POUS8IH, 
iiAB imnsTXR or thi kipubuo or nunroi lo nn mnm wuam. 

FIS8T AMKSIOAN, FBOM THB THIRD PABI8 IDITIOV. 

TRANSLATED FROM THE FRENCH BY EDNOND L DU BARRY, M.D. 

BUMSON, mnXXD SKAnS HAYT. 
Ur OVl LAKGl OGTAYO YOLUIU. 

BieiAND'S NATURAL HISTORY. 

or ANIMALS, BIBDB» flSHEB, RBPTILIS, AND INBBCTa 
ILLUSTRATED WITH NUMEROUS AND BEAUTIFUL ENGRAVINGS. 
BT JOHN BIGLAND, 

AnUmr of a "View of th« World," ** Utten oa UiuTeml Hjrtocy," *e. 

Complete in one volume, 12mo. 

flOLDSMITH'S ANIMATED NATURE. 

IN TWO T0LUMS8, OOTATO. 

BEAUTIFULLY ILLUSTRATED WITH 385 PLATES. 

CONTAINING A HISTORY OF THE EARTH, ANIMALS, BfRDS AND 

FISHES; FORMING THE MOST COMPLETE NATURAL 

HISTORY EYER PUBLISHED. 

itn's ItorsI f fft0l09s. 

A SYNOPSIS OF THE THEOLOGY OF PETER DENS 

AS PRBPARBD FOR THE FBB OF 

ROMISH SEMINARIES AND STUDENTS OP THEOLOGY. 

Translated from the Latin of the Mechlin Edition, 1838, 
BY 30SEFB. 'B&'Bl^, 
^ Formerly iTofonoi of LaUn and Qt^aV. 'i& \ILaxikii^ ^<i&a%%. 
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). B. IPPINCOTT a-CO.'S PUBllCATrONS. t 

THE AMERICAN GARDENER'S CALENDAR, 

ADAPTED TO THE CLIMATE AND SEASONS OV THE UNITED 

STATES. 

Containing a complete sooonnt of all the work neoeMary to be done in the 
Kitchen Garden, FnutQarden, Orchard^Yineyard, Norwry, Pleasure^mund, 
Vlower Garden, Green-house, Hot-house, and Forcing Frames, Ibr eraij 
OBoath in the year ; with ample Practical Directions for performing the Mm*. 

BY BERNARD M'MAHON. 

Tenth Edition, greatly improTed. In one volume, oetaro. 

MASON'S FARRIER AND STUD BOOK-NEW EDITION. 

Prieey $1* 

TOE GENTLEMAN'S NEW POCKET FARRIER: 

OUMPBIBINO A eXIfXaAL DUGRIPnOIf OF TEX HOBLK ANB UBKTUL AXOUlf 

THE HORSE; 

WITH MODES OF MANAGEMENT IN ALL OASES, AND 
TREATMENT IN DISEASE. 

B7 BZCHASD MASOir, XK-D., ' 

Formerij of Sony Coontjr, Tirfinia. 

TO WHIOfl IB ADDID^ 

A PRIZE ESSAY ON MULES; AND AN APPENDIX, 

OoBtaining Redpee for Diseaee of Horses, Oxen, Cowl, CalTes, Sheep, Da^ 

Swint^ «o., Ac; with Annals of the Tnrt, Amoicaa Stiul- 

Book, Rulee for Training, Racing, Aa, JWi 

WITH A 8UPPLBMBNT, 

BT J. S. SKIlfllBRf 
Editor of the fUmeri* lihraiy. New York, &e., &e. 

MASON'S FARRIER-FARMERS* EDITION^ 
THE PRACTICAL FARRIER. FOR FARMERS: 

ocnmuguca a onrxBAL dbmuption or tbi mobu am uivul miMii, 

THE HORSE; 

WITH MODES OF MANAGEMENT IN ALL CASES. AND 

TREATMENT IN DI8BASE. 

TO WHICH B AlHIIP, 

A PRIZE ESSAY ON MUlESi AND AN APPENDIX, i 



nnfiiaininir Recipes for Diaeues of Horses, Oxea,Cowt, C«lTes^ShM\KDu«pi^8«iMu4 

BY RICHARD MIkSOH, \^.^. 
rosHXKLT Of mmmi ooibtji^i, '^\u.^\'»'*-^ 
y# om0 volume, 12mo.; bound in aoW «^^^- 



10 J. B. UPPiNCOTT & CO.'S PUBLICATIONS. 

HINDS'S FARRIERY AND^O-BOOK-NEW EDinOK 

FARRIERY, 

TAUQHT ON A NEW AND SASY PLAN: 

With Instruetioiu to the Shoeing Smith, Farrier, and Oroom; preoedad ty 
a Popular description of the Animal Fanetfons in HeiUtb, 
and how these are to be TMtored when disordered. 

BY JOHN HINDS, VETERINARY SURGEON. 

Whh eonsidsraUe Additions and Improrementi^ partienlarlj ad^vM \o 

this country, 

BY THOMAS K. SMITH, 

Tsteriaaiy Sorseon, and Member of the London Teterinary Medical SocMj. 

WITH A 8UPPLSMSNT, BT J. 8. SKINNER. 

TO CARPENTERS_ANO MECHANICS. 

JUST PUBLIBHBD. 
A NBW AND IMPBOTBD BDITION Of 

THE CARPENTER'S NEW GUIDE, 

BKINO A OOMPLSTB BOO^ OF LIKBS FOK 

OASPBXTTS'S' AlTD TOZIIBSY; 

XreatinK ftillv on Practical Geometry, 8afllt*8 Brick and Plaster Oroina, 

Ni<me8 of every demaiption, Sky-lights, Lines for Rooib and Domes; 

with a great variety of Derigns for B00&, Trussed Girders, 

floors, Domes, Bridges, Ac, Angle Bars for Shop 

Fronts, Aa, and Raking Mouldings. 

ALSO, 

Additional Plans for rarlous StslrOasee, with the Lines for producing tlw 

Face and Falling Moulds, never before published, and greatly su* 

perior to those given in a former edition of tiiis work.' 

BY WM. JOHNSON, ARCHITECT, 

or PHILAOXLPHIA. 

The whole founded on true Geometrical Principles; the Theory and PraetiQC 
wnll explained and fully exemplified, on eighty-three Copper-Plates, in- 
cluding some Observations and Calcuhitions on the Strength of Timber. 

BY PltTTiTL 'S10B.0\*«»Q'«k, 

* Th* CarDenter and 3omet*« kBsn!t«»LX.r ^^TYm ^suqAmbSu 
t© the Fwe OiA«»r *«• 

MrtMUth Bdktton. On»'voVoaft^4te-,^<«X\w«BA. 




J. B. IIPPINCOTT & CO.'S PUBLICATIONS. H 



SAY'S POLITICAL ECONOMY. 

A TREATISE ON POLITICAL ECONOMY; 

Or, The Frodoction, Oistribatioii and Consmnption of WealtL 

BY JEAN BAFTISTE SAY. 

VDTH AMERICAN EDITION, WITH ADDITIONAL NOTB& 

BY 0. 0. BIDDLE, ElQ. 

In one Tolnme, octaro. 

A BEAUTIFUL AND VAL UABLE PRESENTATION BOOK. 

THE POET'S OFFERING. 

EDITED BY MRS. HALE. 

With a Portrait of the Editress, a Splendid Illuminated Tltle-PaM^ and 

Twelye Beautifiil Engrarings by Sartain. Bound in riflh 

Turkey Moroooo^ and Extra Gdoth, Qilt Edge. 

a fiittiniiarn nf &tlni anh "^ni^ukt dUnntntinrai, 

WHICH ARE IN DAILY USE. 

lAKBN ISOM TEE lATOT, FBEROE, <}SIKK» BPAVISa AlTD RAUAIT LASaiTiaa. 

logether with a oopious Collection of Law Maxims and Law Terms, traD» 
lated into Eniglish, with Illustrations, Historical and Idiomatic 

NEW AMERICAN EDITION, CORRECTED, WITH ADDITIONS. 
In one volume^ 12mo« 

BT J. B. JONES, 

Author of " Wild Wettd^ Scenes,'* ** The Western Merohaot," Ao. 

ILLUSTRATED WITH TEN ENGRAVINGS. 
In one Toltune, 12mo. 

LAURENCE STERNE'S WORKS, 

WITH A LIFE OF THE AUTHOR: 

njTH SEVEN BEAVTIFVL ILLUSTRATlOlKS.'EIilQSBLlCn^lSi. CEOaBBR VB 
6IHON, FROM DESIGTAS BY DklilXl. 

OiM ToliuiMi edtsf o*, ^UirtSb, iC^ 



M J. B. LtPPtNCOTT & CO.«S PUBLICATIONS. 

RUSCHENBERQER'S NATURAL H STORY. 

OOMFLEU, with nW GUXtSABT. 

THE ELEMENTS ofTATURAL HISTORI, 

EMBRACING ZOOIOGY, BOTANY, AND GEOLOGY) 

FOR SCHOOLS, COLLEGES, AND FAMIUES. 

BT W. 8. W. RUSOHSNBERaER, IC. D. 

XH TWO YOLUMBS. 

vm MXAUT (nra TBouiiA]n> numTEAXKMii^ Ain> a oonous OLOflSAXT. 
ToL L eoQUiiM Vtrttbmlt A nC ww fa . ToL a eonteiM McnwrMrafe Ammtt, B^ 

€^t Mtiitin Wit anit its jBiron; 



A COMPLETE HISTORY OF THE MEXICAN WAR, 

CDia AXA TBI OPIBAnOm TODflt QWntLAU TATLOft AMD 800TT. 

WITH A BIOGBAPHT Of THB OITIOERS. 



AN ACCOUNT OF THE CONQUEST OF CALIFORNIA AND NEW MEXICII, 

Under Oen. Kearney, Ooli. Doniphan and Vremont. Together with Name 

IQUB Aneudot60 of the War, and penonal adTenturaa of the Officers, n 

Ivatrated with Aooorate Portraits and other Beautiful £ngraTing|i. 

In one Tolome, 12mo. 

A Book fbr every Familj. 

THE DICTIONARY OF 

Domestic Medicine and Household Snrgerj. 

BY SPENCER THOMPSON, M.D., F.R.C.S^ 

OfEdinbaiifa. 

ILLUSTRATED WITH NUMEROUS OUTS. 

RnmD AJiD ADAmik to ths wantc of THI8 oovirTBr, bt a 
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